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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849^  in  accordance  with  an  act 
of  Congress^  approved  on  the  3d  of  March  of  that  year.  An  account 
of  this  preparation  and  the  values  of  the  constants  adopted  will  be 
foimd  in  the  Preface  and  Appendix  of  the  first  volume^  for  the 
year  1855. 

In  the  volume  for  the  year  1865  several  important  changes  were 
introduced.  The  Star  Ephemeris  was  greatly  enlarged^  and  the  space 
given  to  Moon  Culminations  and  Moon-Culminating  Stars  was  greatly 
reduced.  Mean  Solar  Time^  instead  of  Sidereal  Time^  was  used  in  the 
dates  of  the  Ephemeris  for  the  Meridian  of  Washington^  and  Bessel^s 
notation  in  the  formulas  for  star  reductions  was  adopted  instead  of 
Bailt's.  Other  changes  of  less  importance^  mentioned  in  the  Expla- 
nation and  Appendix^  were  made. 

In  the  volume  for  1867  the  constants  for  facilitating  th^  reduction 
of  the  Fixed  Stars,  p.  254,  are  given  for  every  day,  instead  of  for  every 
fiflh  day.  Tables  for  correcting  A  and  B  for  small  terms  of  nutation, 
and  a  list  of  occultations  visible  in  the  territory  of  the  United  States 
west  of  the  Mississippi  River,  have  been  added  to  the  Appendix. 


JOSEPH  WINLOCK, 
Prof.  Math,  Ui  S.  Navy^  Superintendent. 


September  7, 1865. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHEONOLOGICAL  ERAS. 

THB  TEAB  1867,  WHICH  COMPRISES  THE  LATTER  PART  OV  THE  91ST  AKD  THE  BEODCNIKG 
OF  THE  92D  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS  TO 

The  year  6580  of  the  Julian  Period ; 

<*        7375  -  76  of  the  Byzantine  era ; 
"^        5627  -  28  of  the  Jevrish  era ; 

"        2620  since  the  foundation  of  Rome,  according  to  Yarro ; 

^        2614  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  d967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ ; 
^        2643  of  the  Olympiads,  or  the  third  year  of  the  66l8t  Olympiad,  commencing  in 
July,  1865,  if  we  fix  the  era  of  the  Olympiads  at  775  J  years  before  Christ,  or 
near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
"        2179  of  the  Grecian  era,  or  the  era  of  the  Seleucidae ; 
^        1583  of  the  era  of  Diocletian. 
The  year  1284  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  5th  of 
May,  1867. 

IThe  first  day  of  January  of  the  year  1867  is  the  2,402,968th  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL  CYCLES. 
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19  22  6.16 
19  26  2.72 

19  29  59.27 
19  33  55.83 
19  37  52.38 

19  41  48.94 
19  45  45.50 
19  49  42.05 

19  53  38.61 

19  57  35.16 

20  1  31.72 

20  5  28.28 
20  9  24.83 
20  13  21.39 

20  17  17.94 
20  21  14.50 
20  25  11.05 

20  29  7.61 
20  33  4.16 
20  37  0.72 
20  40  57.27 

20  44  53.83 


Hon.  ~T1w  SeiBMlMMtar  Ibt  Umn  Noon  omj  bt  i 
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III. 


AT  GBEElTVnCH  MEAX  NOON. 


THE  SUN'S 


4 
8 

I 


I 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 

82 


SI 


9 


IViM  LONOITUDB. 


1  280  40  164 

2  281  41  27.2 

3  282  42  38.3 

4  283  43  49.5 

5  284  45    0.6 

6  285  46  11.6 

7  286  47  22.3 

8  287  48  32.7 

9  288  49  42.6 

10  289  50  52.0 

11  290  52    0.9 

12  291  53    9.2 

13  292  54  16.8 

14  293  55  23.6 

15  294  56  29.5 

16  295  57  34.7 

17  296  58  39.1 

18  297  59  42.7 

19  299    0  45.6 

20  300    1  47.7 

21  801    2  49.1 

22  802    3  49.8 

23  303    4  49.9 

24  304    5  49.3 

25  305    e  48.1 

26  306    7  46^ 

27  307    8  4a9 

28  308    9  40.8 

29  309  10  36.9 

30  310  11  82^ 

31  311  12  27.0 

32  312  13  20.9 


40  ld.7 

41  27.4 

42  38.3 

43  49.3 

45  0.2 

46  11.1 

47  21.7 

48  31.9 

49  41.6 

50  50.8 

51  59.6 

53  7.8 

54  15.2 

55  21.8 

56  27.5 

57  32.6 

58  36.9 

59  40.4 

0  43.1 

1  45.0 

2  46.3 

3  46.9 

4  46.9 

5  46.1 

6  44.7 

7  42.8 

8  40.3 

9  37.1 

10  33.0 

11  2SJI 

12  22.8 

13  16.6 


Mf-for 


52.96 
52.95 
52.95 

53.96 
52.96 
53.95 

524)4 
52.92 
52.90 

52.88 
5286 
52.83 

52.80 
53.77 
52.74 


52:70 

53.67 

152.64 

S261 
52.58 
52.55 

52.52 
52.49 
52.46 


52.43 
5241 
52.38 

52.35 
52.32 
52.29 
58.26 


153.23 


LATITUDB. 


-hO.34 
0.41 
0.47 

0.49 
0.47 
0.42 

0.34 
0.25 
0.14 

-*.0.02 

— O.Il 

0.24 

0.36 
0.46 
0.54 

0.60 
0.63 
0.63 

0.60 
0.53 
0.44 

0.33 

0J2O 

—0.07 

-M).07 
0J21 
0.33 

0.43 
0.51 
0.56 
0.58 

-M).58 


Loguittun 

of  the 

BadiosTaetor 

ofUM 

Dlff.lbr 

Bwth. 

Ihoar. 

9.9926627 

0.8 

.9926656 

1.6 

.9926704 

3.2 

.9926769 

2.8 

.9926851 

3.5 

.9926949 

4.3 

.9927062 

5.0 

.9927193 

5.8 

.9927343 

6.6 

.9927510 

7.4 

.9927696 

8.3 

.9927902 

9U) 

.9928130 

9.9 

.9928381 

10.9 

.9928656 

11.9 

.9928955 

13.0 

.9929279 

14.1 

.9929630 

15.3 

.9930008 

16.4 

.9930414 

rrs 

.9930846 

18.6 

.9931306 

19.7 

.9931794 

30.8 

.9932307 

21.8 

.9932843 

22j6 

.9933403 

23.8 

.9933986 

24.7 

.9934590 

95S 

.9935213 

36.4 

.9935853 

27.1 

.9936510 

37.8 

9.9937183 

38.4 

MeMiTlflM 

of 
SMwMlOb. 


h      m      • 

5  16  27.41 
5  12  31.52 
5    8  35.61 

5  4  39.69 
5  0  43.78 
4  56  47.87 

4  52  51.96 
4  48  56.04 
4  45    ai3 

4  41  4.22 
4  37  8.31 
4  33  12.40 

4  29  16.49 
4  25  20.58 
4  21  24.67 

4  17  28.76 
4  13  32.86 
4  9  36.94 

4  5  41.03 
4  1  45.13 
3  57  49.22 

3  53  53.31 
3  49  57.40 
3  46  1.48 

3  42  5.57 
3  88  9.66 
3  34  13.75 

3  80  17.84 
3  26  21.93 
3  22  26.02 
3  18  30.11 

3  14  34.21 


Kvfi:  h 
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5 


GREENWICH 

MEAN  TIME. 

* 

5 

1 

1 

THE 

MOON'S 

* 

BmnDiAinmm. 

noRizaiiTAi 

.  PARALLAX. 

MSRIDIAM  PA88AOB. 

1 

▲G& 

Noon. 

md&icfat 

Vooa. 

DUr.  for 
Iboor. 

mdnisht 

DIfr.for 
Ibour. 

DUr.for 
Ihoor. 

14  4^.1 

14  4^.0 

m'    ij2 

u 
-0.43 

5^     f.l 

11 

-0.26 

h      m 

21  16.7 

m 
1.91 

a 
25.3 

2 

14  44.4 

14  44.3 

53  59.1 

-0.10 

53  58.8 

+Q.05 

22    SJ2 

1.96 

26.3 

3 

14  44.7 

14  45.6 

54    0.3 

+0.19 

54    3.3 

0.39 

22  50.6 

1.99 

27.3 

4 

14  46.8 

14  48.4 

54    7.8 

a4d 

54  13.6 

0.53 

23  38.6 

2.00 

28.3 

5 

14  50.3 

14  52.4 

54  20.5 

0.63 

54  28.6 

0.71 

6 

29.3 

6 

14  54.9 

14  57.6 

54  37.7 

0.80 

54  47.7 

0.87 

0  26.8 

%&0 

0.5 

7 

15    0.6 

15     3,8 

54  58.7 

a95 

55  10.5 

1.02 

1  14.8 

1.90 

1.5 

8 

15    7.3 

15  11.0 

55  23.2 

1.10 

55  36.8 

1.17 

2    2.3 

1.97 

2.5 

9 

15  14.9 

15  19.1 

55  51.3 

1.24 

56    6.6 

1.3S 

2  49.4 

1.96 

3.5 

10 

15  23.5 

15  28.2 

56  22.8 

1.39 

56  40.0 

1.46 

3  36.3 

1.96 

4.5 

11 

15  33.1 

15  38.2 

56  58.0 

1.53 

57  16.7 

1.59 

4  23.4 

1.98 

5.5 

13 

15  43.5 

15  49.0 

57  36.3 

1.65 

57  56.4 

1.69 

5  11.5 

a.04 

6.5 

13 

15  54.6 

16    0J3 

58  16.9 

1.78 

58  37.6 

1.72 

6     1.2 

2.12 

7.5 

14 

16    5.8 

16  11.3 

58  58.1 

1.70 

59  18.2 

1.63 

6  53.3 

2.23 

8.5 

15 

16  16.5 

16  21.3 

59  37.2 

1.53 

59  54.7 

1.38 

7  48.4 

2.35 

9.5 

16 

16  25.5 

16  29.0 

60  10.2 

1.19 

60  23.2 

0.96 

8  46.4 

247 

10.5 

17 

16  31.7 

16  33.5 

60  33.3 

0.69 

60  39.8 

+0.39 

9  46.8 

2.54 

11.5 

18 

16  34.3 

16  33.9 

60  42.6 

+0.06 

60  41.3 

-0.28 

10  4».3 

2.54 

12.5 

1» 

16  32.5 

16  29.9 

60  35.9 

-0.63 

60  26.3 

0.96 

11  49.0 

1 

2.48 

13.5 

30 

16  26.2 

16  21.5 

60  12.8 

1.28 

59  55.8 

1.56 

12  47.5 

2.37 

14.5 

31 

16  16.0 

16    9.8 

59  35.6 

1.80 

59  12.8 

1.99 

13  43.0 

2.24 

15^ 

33 

16  03.0 

15  55.9 

58  47.9 

2.14 

58  21.7 

2.23 

14  35.1 

2.11 

16.5 

33 

15  48.5 

15  41.1 

57  54.6 

2.27 

67  27.3 

2.26 

15  24.4 

2.01 

17.5 

34 

15  83.8 

15  26.7 

57    0.4 

2.21 

56  34.4 

2.12 

16  11.5 

1.93 

18.5 

35 

15  20.0 

15  13.7 

56    9.7 

1.99 

55  46.7 

1.83 

16  57.2 

1.89 

19.5 

36 

15    8.0 

15    2.9 

55  25.7 

1.65 

55    7.0 

1.46 

17  42.2 

1.87 

20.5 

37 

14  58.5 

14  54.7 

54  50.7 

1.26 

54  36.9 

1.04 

18  27.1 

1.88 

21.5 

38 

14  51.6 

14  49.3 

54  25.7 

0.83 

54  17.0 

0.61 

19  12.4 

1.90 

22S 

39 

14  47.6 

14  46.7 

54  10.9 

-0.40 

54    7.4 

-0.20 

19  58.5 

1.94 

23.5 

30 

14  46.4 

14  46.7 

54    6.2 

+0.00 

'54    74 

+0.19 

20  45.4 

ijn 

24.5 

31 

14  47.6 
14  51.0 

14  49.0 

54  10.8 

0.37 

54  16.2 

QM 

21  3ai 

2M 

25.5 

33 

14  5a4 

54  2a4 

+0.67 

54  32.2 

+0.80 

22  21.4 

2.01 

26^ 
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» 

GB££]SW1CH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Anaiiikni* 

DilL 
forlm. 

DMlllMtkll. 

JML 
finrlm. 

Hoar. 

Ught  AMendoa. 

Dur 

forlm. 

DoellmtioA. 

DIff. 
fbrlm. 

TUESDAY  1. 

THUBSDAY  3. 

0 

h     m    ■ 

15  20  15.33 

8 

1.0876 

S.li^l0  2^.1 

6.100 

0 

h    m     ■ 
16  57  27.59 

94)899 

S.l/44  15.0 

9.688 

1 

15  22  14.63 

1.0691 

14  16  31.2 

64)87 

1 

10  59  31.37 

94)68^ 

17  46  52.6 

9.666 

2 

15  24  14.02 

1.8001 

14  22  31.5 

6.074 

2 

17    1  35.23 

94)650 

17  49  2,5.4 

9.608 

3 

15  26  13.51 

lS9n 

14  28  28.1 

6.911 

3 

17    3  39.17 

'94)664 

17  51  53.3 

9.496 

4 

15  28  13.09 

ijwn 

14  34  20.9 

6.847 

4 

17    5  43.20 

94)878 

17  54  16.4 

9.8U 

5 

15  30  12.75 

1.0069 

14  40    9.8 

6.788 

5 

17   7  47:n 

94)609 

17  56  34.6 

9.988 

6 

15  32  12.51 

1.9087 

14  45  54.9 

6.719 

6 

17    9  51.50 

94)706 

17  58  48.0 

9.189 

7 

15  34  12.35 

1.0089 

14  51  36.1 

64S64 

7 

17  11  55.77 

9.0718 

18    0  56.5 

9.100 

8 

15  36  12.29 

1.9907 

14  57  13.4 

6.689 

8 

17  14    0.12 

94)781 

18    3    0.1 

9.018 

9 

15  38  12.31 

SUWU 

15    2  40.8 

6.538 

9 

17  10    4.54 

94)748 

18    4  58.8 

1.9S6 

10 

15  40  12.44 

9UX»» 

15    8  16.2 

6.467 

10 

17  18    9.04 

94n66 

18    6  52.5 

1.664   , 

11 

15  42  12.65 

SUKKIS 

15  13  41.6 

6.890 

11 

17  20  13.02 

94)760 

18    8  41.3 

1.779 

12 

15  44  12.96 

9.0069 

15  19    3.0 

6.894 

12 

17  22  18.27 

94n81 

18  10  25.2 

1.689 

13 

15  46  13.36 

%Wli 

15  24  20.4 

6.966 

13 

17  24  22il9 

94)708 

18  12    4.0 

1.606 

14 

15  48  13.86 

%W»\ 

15  29  33.8 

6.180 

14 

17  20  27.79 

94)606 

18  13  37.9 

1.698  ^ 

15 

15  50  14.45 

3.0107 

15  34  4ai 

6.191 

15 

17  28  32.05 

94)616 

18  15    6.8 

M89  . 

16 

15  52  15.14 

9U>l-29 

15  39  48.3 

64)69 

10 

17  30  37.58 

94«i7 

18  16  30.7 

1.866 

17 

15  54  15.92 

9.01M 

15  44  49.4 

4.088 

17 

17  32  42.58 

94)689 

18  17  49.5 

1.979 

18 

15  56  10.80 

9U>166 

15  49  40.3 

44)14 

18 

17  34  47.65 

94)860 

18  19    .3.3 

1.186 

19 

15  58  17.78 

94)171 

15  54  %».0 

4.844 

19 

17  30  52.78 

94)661 

18  20  12.1 

1.104 

20 

16    0  18.85 

9.0187 

15  59  27.0 

^774 

20 

17  38  57J)8 

94)079 

18  21  15.8 

14)19 

21 

16    2  20.02 

9UN0S 

10    4  12.0 

4.704 

21 

17  41    3.24 

94)869 

18  22  14.4 

0.086  ' 

22 

16    4  21.29 

9UM19 

10    8  52.1 

4.688 

22 

17  43    8JjO 

941601 

18  23    7.9 

0.660  , 

23 

16    6  22.65 
WKU 

9.03S6 

S.  16  13  27.9 
•AY  2. 

4.669 

23 

17  45  13.93 
Fl 

94)901 

iIDAl[ 

S.  18  23  56.4 
'  4. 

0.766 

0 

16    8  24.11 

94)969 

S.16  17  59.5 

4.490 

0 

17  47  19.37 

94)011 

S.  18  24  39.7 

0.660 

1 

16  10  25.67 

9.0987 

16  22  26.7 

4U18 

1 

17  49  24.86 

94)020 

18  25  18.0 

0.606 

2 

16  12  27.32 

9.09BS 

10  20  49.0 

4.846 

2 

17  51  30.41 

94)090 

18  25  51.1 

0.6C9  ; 

3 

16  14  29.07 

94)800 

10  31     8.2 

4.978 

3 

17  KJ  30.01 

94)987 

18  26  19.1 

0.494 

4 

16  16  30.92 

94»16 

10  .35  22.4 

4.900 

4 

17  55  41.06 

9.0946 

18  $16  42.0 

0.888 

5 

16  18  32.86 

90)889 

10  39  32.2 

4.198 

5 

17  57  47.36 

94)064 

18  26  59.0 

0.968 

6 

16  20  34iK) 

941847 

10  43  37.0 

44)69 

6 

17  59  53.11 

94)989 

18  27  12J3 

0.167 

7 

16  22  37.03 

94)884 

10  47  38.5 

8.978 

7 

18    1  58.91 

94)970 

18  27  19.0 

04)61 

8 

16  24  39.27 

94)880 

10  51  35.0 

8.904 

8 

18    4    4.75 

94)977 

18  27  21.9 

0X06  i 

9 

16  26  41.59 

94)898 

10  55  27.0 

8.8-29 

9 

18    6  10.04 

9.0986 

18  27  19.0 

0.C91  1 

10 

16  28  44.01 

94)419 

10  59  14.5 

8.764 

10 

18    8  10.57 

94)909 

18  27  10.9 

0.177 

11 

16  30  46.53 

94)497 

17    2  57.4 

8.678 

11 

18  10  22.54 

94)996 

18  20  57.7 

0.288 

12 

16  32  49.14 

94)448 

17    6  35.8 

8.609 

12 

18  12  28.55 

9.1006 

18  26  39.3 

0.840 

13 

16  34  51.84 

94)466 

17  10    9.6 

8.690 

13 

18  14  34.00 

9.10II 

18  20  15.7 

0.486  • 

14 

16  36  54.64 

94)474 

17  13  39.0 

8.449 

14 

18  10  40.08 

9.1017 

18  25  40.9 

0.698 

15 

16  38  57.53 

9.0480 

17  17    3.6 

8.879 

15 

18  18  40.80 

9.1099 

18  25  lao 

0.800 

16 

16  41    0.51 

94)604 

17  20  23.0 

8.996 

10 

18  20  52.95 

9.1097 

18  24  3;i9 

0.608 

17 

16  43    3.58 

94)690 

17  23  39.0 

8.917 

17 

18  22  59.13 

9.1089 

18  23  49.5 

0.789 

18 

16  45    6.75 

94)686 

17  20  49.7 

8.189 

18 

18  25    5.34 

9.1087 

>]8  23    0.0 

0.680 

19 

16  47  10.00 

94)649 

17  29  55.7 

84)61 

19 

18  27  11.58 

9.1049 

18  22    5.3 

0.966 

20 

16  49  13.34 

94)684 

17  32  57.0 

9.988 

20 

18  29  17.84 

9.1046 

18  21    5.4j 

14)49 

21 

16  51  16.77 

94)679 

17  35  53.0 

9.904 

21 

18  31  24.13 

9.1060 

18  20    0.3' 

1.198 

22 

16  53  20.29 

94)504 

17  38  45.5 

9.896 

22 

18  33  30.44 

9.1068 

18  18  50.0, 

1.916 

23 

10  55  23.90 

94)806 

17  41  32.0 

9.746 

23 

18  35  30.77 

9.1067 

18  17  34.5' 

1.801 

24 

16  57  27..'>9 

9.08« 

S.17  44  15.0 

9.666 

24 

18  37  43.12 

9.1060 

S.18  10  13.8 

1.866 

VI. 
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6BEENWICH  MEAN  TIME. 

THi:  MOOirS  BIGHT 

ABC£N8I0N  AND  DECLINATION. 

• 

Bone 

Mjht  AiniiiloB. 

DUL 
(brim. 

, — 

IMS. 
fbrlm. 

Hour. 

B%ht  AiniiiloB. 

Dur. 

forlm. 

DwiMMttWi. 

IMS. 
forlm. 

SAT 

.'UUDJ! 

lT  6. 

MONDAY  7. 

0 

h     m     ■ 

18  37  4ai2 

■ 

9.1M0 

s.i#id  lie 

1.966 

0 

h     m     8 
20  18  40.73 

8 
94)094 

S.15  3S!  ill 

6.665 

1 

18  39  49.49 

9.M6i 

18  14  47.9 

1.474 

1 

20  20  i6M 

94)917 

15  26  46.9 

6.441 

3 

18  41  55.87 

f.M6A 

18  13  16.8 

1.661 

2 

20  22  51.74 

94)010 

15  21  18.1 

5.617 

3 

18  44    2.27 

S.M8T 

18  11  40.6 

1.647 

3 

20  24  57.18 

94)606 

15  15  44.8 
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8  44  133 

8.014 

93 

11    1  31.74 

9.1668 

5  17  113 

10.987     33 

13  41  1933 

94)178 

8  54    7.1 

8.888 

94 

11    3  31.57 

9.1817 

N.  5    6  553 

10.980     34 

13  43  30.53 

94)167 

S.  3    3  59.7 

8.869 
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JANUARY^    1867 


GREENWICH  MEAN  TDiE. 


THE  MOON'S  BIOHT  A8CEN8IQN  MXD  DECLINATION. 


Biifixi 


DNT. 
ftelm. 


IHfll 
fbrlm. 


Bight 


fbrlm. 


Mft 
totlm. 


0 
1 
9 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

00 

31 

02 

33 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

90 

31 

33 

33 

34 


FRIDAT  25. 


h  ■ 
13  43 
13  45 
13  47 
13  49 
J3  51 
13  53 
13  55 
13  57 
13  59 


13 
13 
13 
13 
13 
13 
13 


1 
3 
5 

7 

9 

11 

13 


13  15 
13  J7 
13  19 
13  31 
13  33 
13  35 
13  37 
13  39 


30^ 
31.41 
33.18 
33.84 
23.40 
33.86 
34.31 
34.47 
34.64 
34.73 
34.71 
34.61 
34.43 
34.17 
33.83 
33.43 
32.95 
32.40 
21.78 
21.10 
20.36 
19.56 
18.71 
17.80 


S.01tT 
9U>I]9 
9U»09 

94)006 
34)061 
94)080 
94)091 
94)000 


,9H0 


JtM 

.0009 

J601 


.9679 
.0669 
.0651 


S. 


3  13 
23 
33 
43 
52 
2 
12 
21 
31 
41 
50 
0 
9 
19 
28 
37 
47 
56 
5 
15 
624 
633 
642 


3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 


5S.7 
50.6 
39.9 
27.5 
13.4 
57.6 
40.0 
20.6 
59.3 
36.1 
11.0 
44.0 
15.0 
44.0 
10.9 
35.7 
58.4 
18.9 
37.4 
53.5 
7.4 
19.0 
28.3 
35J2I 


SATURDAY  26. 


13  31 
13  33 
13  35 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  57 

13  58 

14  0 


14 
14 
14 
14 
14 
14 
14 
14 
14 


3 

4 
6 
8 
10 
12 
14 
16 
18 


ia84 

15.83 

14.78 

13.69 

12.56 

11.39 

10.18 

8.94 

7.67 

6.37 

5.05 

3.70 

2.33 

0if4 

S9M 

58.13 

56.70 

55J26 

53.81 

52.37 

50.99 

49.47 

48.03 

46.57 

45.13 


.0696 


.0610 


J60S 
.0100 
.0701 
.0700 
J769 
.9776 

.9709 
.9700 
L9700 
J701 
J7I0 
J7I0 
J7I0 
J7iO 

J7ao 
J7ao 

.97iO 
J70I 


S.  6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
10 
10 

S.10 


5139.7 
0  41.9 
9  41.7 

18  39.0 

27  33.8 

36  26.1 
45  15.8 

54  ao 

2  47.6 
11  29.5 
20    8.8 

28  45.4 

37  19.3 
45  50.3 
54  18.7 

2  44.3 
11    7.0 

19  26.9 
37  43.9 
35  58.0 
44  9J) 
53  17.4 

0  33.6 

8  34.8 

16  34.0 


f 

9.009 
0^680 
9.606 
0.780 
9.751 
9.791 
9.091 
9.001 
9.680 
9.506 
9.500 
9.583 
9.499 
9.405 
9.481 
9.890 
9.800 
9.894 
9.987 
9.950 
9.919 
9.174 
9.185 


94)50 
94)10 
0.970 


6.800 
6.650 
6.606 
6.705 
6.791 

6.on 

6.089 

6.567 
6.549 
6090 
8.449 
6.409 


6J07 


6.911 
6.109 
6.119 
64)09 
04)19 
7.901 


0 
1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

» 

33 

34 


SUNDAY  27. 


h  ■ 

14  18 
14  30 
14  33 
14  34 
14  36 
14  38 
14  30 
14  33 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  53 
14  54 
14  56 

14  58 

15  0 
15  3 
15  4 


45.131 

43.70 

43J28 

40.87 

39.47 

38X)9 

3673 

3540 

34.08 

33.78 

31.51 

30.37 

39.06 

37.88 

36.73 

35.62 

34.54 

23.50 

22JS0 

21JS5 

20.63 

19.76 

18.94 

18JL6 


.0701 
.0708 
.07M 
.0700 
.9706 
.0779 
.0770 
.0779 
.0789 
4)700 
.0791 
.9790 
.0001 


.0019 
.0017 


.9680 
^087 


SUl 


.9007 
.9875 


a  10 
10 
10 
10 
10 

10 

11 
11 
11 
11 
11 
11 
11 
11 

12 
13 
13 
13 
13 
13 
13 
13 
13 
S.13 


34  30.1 

33  lai 

40    3.1 

47  49.9 
55  33.5 

3  13.9 
10  51.3 
18  35J2 

35  55.9 

33  334 
40  47^6 

48  8.5 
55  3a0 

8  40.1 

9  50.8 
16  58.1 

34  1.9 
31  3.3 
37  59.1 
44  53w4 
51  43J2 
58  284 

5  Hi) 


MONDAY  2a 


15  6 
15  8 
15  10 
15  12 
15  14 
15  16 
15  18 
15  20 
15  22 
15  24 
15  26 
15  28 
15  30 
15  32 
15  34 
15  36 
15  38 
15  40 
15  43 
15  44 
15  46 
15  48 
15  50 
15  53 
15  54 


17.44 
ia77 
16.14 
15.57 
15.06 
14.60 
UM 
13.86 
13.58 
13.36 
13J20 

laii 
iao8 
laii 

13J33 
13.39 
ia63 
ISM 
14.33 
14.77 
15J29 
15.89 
16JS6 
17.31 
]ai3 


.0600 
.9910 
.9019 


.9079 
.0900 


941019 
94)098 


94)057 


94)051 


9.0106 
9.0110 
9.0181 
9.0148 


ais 

13 
13 

13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
a  15 


11  50.1 
18  35.5 
34  57JI 
31  3S.3 

37  49JS 
44  10.1 
50  36.9 
56  40.0 

3  49.3 
8  54.8 
14  5a4 
30  54J3 
36  4a  1 
33  3ai 

38  94J3 
44  6^ 
49  44.4 
55  18.5 

0  4a6 

6  14.7 

11  3a7 

16  54.7 

33  a6 

27  18.3 
33  23.9 


1.001 

7.910 
7.856 
1.800 
1.7a 
1.701 
7.M7 
1.I84 
7.040 
1U05 
1.400 
1J75 
1.819 


1.97 
1.150 


1409 
0.977 
0.918 
0.689 


6.740 


&S74 
0.819 


6.180 
6.198 


i.185 


0.401 


i.965 

0.197 
i.190 


XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Wslit 


DHL 
tela 


DUr. 
fyrlm. 


Eoor. 


Bight 


UlL 
tot  1  n. 


PtfHmtf^n 


ItarlB. 


0 
1 

a 

4 

5 

6 

7 

8 

9 

10 

li 

19 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
I 
2 

a 

4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


TUESDAY  29. 


h  m 
15  54 
15  56 

15  58 

16  0 


16 
16 
16 
16 
16 
16 


2 

4 

6 

8 

10 

12 


16  14 
16  16 
16  18 
16  20 
16  22 
16  24 
16  26 
16  28 
16  30 
16  32 
16  34 
16  36 
16  38 
16  40 


16.13 

• 

t.014S 

s.  1^35(23.9 

19.03 

9U»IM 

15  37  25J3 

20.00 

t.oieB 

15  42  22.5 

2Ij06 

9.0183 

15  47  ISS 

22.19 

SU>I95 

15  52    4A 

23.40 

94»oe 

15  56  49J0 

24.69 

941193 

16    129^ 

2a06 

f/WM 

16    6    5J3 

27.51 

ti0948 

16  10  37.1 

29i)4 

94)909 

16  15    4.5 

30j66 

9j0976 

16  19  27.6 

32A5 

&OM0 

16  23  46;) 

34.13 

9MM 

16  28    0.6 

35J99 

9.0SI7 

16  32  lOJS 

37.93 

9L0981 

16  36  16j0 

39J96 

941946 

16  40  17.1 

42.07 

94)906 

16  44  13.7 

44.26 

94»79 

16  48    5.8 

46.53 

94)186 

16  51  53.4 

4&89 

94)400 

16  55  36JS 

51.33 

94M14 

16  59  15.1 

SfiM 

94)498 

17    2  49.1 

56.47 

94)449 

17    6  18.5 

59.16 

94)450 

ai7    9  434 

WEDNESDAY  3a 


10  43 
16  45 
16  47 
16  49 
16  51 
16  53 
16  55 
16  57 
16  59 


17 
17 
17 
17 
17 


1 
3 
5 

7 
9 


17  11 
17  13 
17  15 
17  18 
17  20 
17  22 
17  24 
17  26 
17  28 
17  30 
17  32 


1.94 

94M70 

8.17  13    3.7 

4.80 

94)466 

17  16  19J3 

7.74 

94)407 

17  19  30J3 

10.77 

94)611 

17  22  36.6 

13.88 

94)096 

17  25  38.2 

17.07 

94)680 

17  28  35.2 

20^ 

941666 

17  31  27.4 

23.71 

94)607 

17  34  14.9 

27.15 

94)600 

17  36  57,7 

30.67 

94)606 

17  39  35.7 

34.27 

94)007 

17  42    a9 

37.95 

94)091 

17  44  37.4 

41.72 

%om 

17  47    1.1 

45.56 

94)047 

17  49  19.9 

49.49 

94)001 

17  51  33.9 

53.49 

94)874 

17  53  4a0 

57.58 

94)087 

17  55  47J3 

1.74 

94700 

17  57  46.7 

5i)6 

9471S 

17  59  41.2 

10.29 

94796 

18    1  30.8 

14.68 

94738 

18    3  15.5 

19.15 

94761 

18    4  55^ 

23.69 

94706 

18    6  30.1 

28.30 

94776 

18    7  59.9 

32.99 

94787 

S.18    9  24.8 

6466 

4460 
4410 
4440 

4.778 
4.707 
4460 


4U06 

4.491 
4448 
4.976 
4.909 
4.190 


0480 
0408 
0461 
0.760 
0461 
6406 
•490 
•469 
•470 


•400 
•499 

•.144 

•400 
9480 
9410 
9461 
9.769 
9476 
9404 
9414 


9464 
9.970 

9.106 
9.119 
9461 
1440 
1407 
1.788 
1.704 
1491 
1480 
1400 
1476 


THURSDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  n 
17  32 
17  34 
17  36 
17  38 
17  40 
17  42 
17  45 
17  47 
17  49 
17  51 
17  53 
17  55 
17  57 
17  59 


18 

18 
18 
18 
18 

18 

18 
18 
18 


1 

3 

5 

8 

10 

12 

14 

16 

18 


32.99 

6 
94787 

S.18  ia^JB 

37.75 

94)790 

18  10  44.7 

42J>8 

94011 

18  11  59.6 

47.48 

94099 

18  13    9.5 

52.45 

94034 

18  14  14J3 

57.49 

9.0640 

18  15  14.1 

2.60 

94067 

18  16    8.9 

7.78 

94000 

18  16  58.6 

13.02 

94070 

18  17  43.3 

18.33 

94)000 

18  18  22.9 

23.70 

94900 

18  18  57.4 

29.13 

94011 

18  19  26.9 

34.63 

94091 

18  19  51J3 

40.19 

94001 

18  20  10.4 

45.80 

94041 

18  20  24.5 

61.48 

94061 

18  20  33.5 

57.22 

94001 

18  20  37.4 

3.01 

94)000 

18  2a  36.1 

8.85 

9  0070 

18  20  29.7 

14.75 

94000 

18  20  18.1 

20.71 

94097 

18  20    1.4 

26.71 

9.1006 

18  19  39JS 

32.77 

9.1016 

18  19  12.4 

38.87 

9.1099 

S.18  18  40.1 

N 

1479 
1400 
1400 
1.190 
1460 


0471 
0.707 
0.703 
0410 
0430 


0408 

0470 
0.193 
0.107 
0491 
0404 
0.1flO 
0.900 
0499 


18  20 


FRIDAY,  FEBRUARY  1. 


0404 
0480 


0  I    18  22  45.081    3.i030|S.18  18    2.7|    0407 


PHASES  OF  THE  MOON. 


0  New  Moon,      .    .  5  12  29.9 

}>  First  Quarter, .    .  13  4  34.0 

O  Full  Moon,  ...  19  19  35.9 

C  Last  Quarter,  .    .  27  2  47.3 


d  h 

C  Apogee, 2  8.1 

C  Perigee, 18  2.3 

C  Apogee, 29  23.8 
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XIIL 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

"si 
1 

8tar*tMaiM 

* 

P.L. 

P.L. 

P.L. 

. 

PL. 

Md 

NoaiL 

or 

nib. 

of 

VPi. 

of 

JS)^ 

or 

PCMltlOB. 

im. 

DHL 

VOL 

M  , 

Regulofl        W. 
Sp^             W. 

83  2^  ^i 

son 

84^52'   i 

8065 

9ifXi9& 

8067 

ef  48'  5^ 

8067 

30    1  18 

8I» 

31  29    2 

8190 

32  56  47 

8119 

34  24  34 

8117 

SiTir           £. 

49  23  53 

84M 

48    326 

8801 

4643    3 

8604 

45  29  44 

85il 

2 

Regnhifl       W. 
Sprca          W. 

95  10  53 

8068 

96  39  16 

8068 

98    7  41 

8097 

9936    6 

8088 

4143  59 

8108 

43  11  59 

8108 

44  40    1 

8104 

46    8    6 

8181 

Son           £. 

38  41  46 

8617 

37  21  41 

8519 

36    138 

8631 

34  41  36 

1 

8898 

3 

Begolas       W. 
Sprca          W. 

106  56  43 

8078 

108  27  23 

8078 

109  56    5 

8069 

111  24  51 

808T 

53  29  17 

8087 

54  57  42 

8068 

56  26  12 

8D60 

57  54  46 

8on 

Sun           £. 

28    2    2 

8588 

26  42  15 

8589 

25  22  34 

»44 

24    258 

85# 

7 

Smr           W. 

17    0  16 

8448 

18  21  37 

8419 

19  43  32 

8898 

21    557 

88» 

a  Arietis      £. 

91  44  41 

8021 

90  14  54 

8014 

88  44  59 

8007 

87  14  55 

880 

8 

Sun            W. 

28    3  47 

•988 

29  28  18 

8970 

30  53    5 

8957 

32  18    7 

8948 

a  Arietta      £. 

79  42  29 

fl»47 

78  11  35 

9981 

76  40  33 

9965 

75    9  24 

9948 

Aldebaran  £. 

112  25  55 

8B48 

110  52  29 

9889 

109  18  52 

9681 

107  45    5 

9884 

9 

Suw            W. 

39  27    0 

8188 

40  53  29 

8178 

42  20  11 

8181 

4947    7 

8148 

a  Arietb      £. 

67  31  46 

»20 

65  59  53 

9918 

64  27  53 

9910 

62  55  48 

9960 

Aldebaran  £. 

99  53  32 

tim 

96  18  41 

9774 

96  43  37 

r85 

95    825 

•TOO 

10 

Sun            W. 

51    5  13 

8099 

52  33  32 

8061 

54    2    5 

8088 

55  30  52 

8088 

a  Arietis      £. 

55  13  59 

8887 

53  41  24 

9685 

52    8  46 

9884 

5036    7 

9888 

Aldebaran  £. 

87    9  16 

9710 

85  32  49 

9700 

83  56    8 

9688 

82  19  II 

9m' 

11 

Sun            W. 

62  58  28 

S087 

64  28  44 

9965 

65  59  16 

9979 

67  30    4 

9988 

Fomalhaoi  W. 

30    7  59 

4878 

31  10  50 

4878 

32  16  31 

4908 

33  24  48 

4080 

a  Arietis      £. 

42  53    1 

9898 

41  20  36 

9909 

39  48  20 

9913 

38  16  16 

9934 

Aldebaran   £. 

74  11  19 

9897 

72  33    1 

9618 

70  54  28 

9605 

69  15  40 

9>M 

Mars            £. 

116    8  30 

9506 

114  28  36 

95tt 

112  48  26 

9688 

111    7  50 

9511 

PoUiiz         £. 

117  19  45 

r83 

115  43  48 

9719 

114    7  33 

ro5 

112  30  59 

9899 

12 

Sun            W. 

75    8    3 

9688 

76  40  29 

9861 

78  13  12 

9666 

79  46  12 

3885 

Fomalhaat  W. 

39  38    4 

8599 

40  57  57 

8459 

42  19  15 

8881 

43  41  53 

8818 

Aldebaran  E. 

60  57  45 

9885 

59  17  21 

9538 

57  36  40 

9511 

55  55  43 

9tt8 

Mars            £. 

102  41  31 

9480 

100  59  22 

9448 

99  16  56 

9488 

97  34  13 

9494 

PoUnx         £. 

104  23  41 

9884 

102  45  20 

9611 

101    6  40 

9086 

99  27  42 

9886 

13 

Sun            W. 

87  35  36 

9785 

89  10  23 

9779 

90  45  28 

•706 

92  20  51 

n44 

Fomalhaut  W. 

50  52    3 

8880 

52  21    1 

8890 

53  50  49 

9961 

55  21  25 

98M 

aPegatt       W. 
Aldebaran  £. 

35  36  52 

8814 

37    244 

8ia 

3830    1 

8078 

39  98  87 

8818 

47  26  33 

9486 

45  43  50 

9434 

44    049 

9411 

^17  29 

9888 

Mart            £. 

88  56  17 

9884 

87  11  50 

9851 

8527    5 

9830 

83  42    3 

9888 

Poilos         £. 

91    8  22 

9590 

89  27  36 

9807 

87  46  33 

9494 

86    5  12 

9488 

14 

8uN            W. 

100  22  25 

9074 

101  59  39 

9688 

103  37  12 

9647 

105  15    3 

98M 

Fomalhaiil  W. 

63    5    8 

9799 

64  39  46 

9768 

66  14  59 

9741 

67  50  44 

•Tii 

aPesaat       W. 
Aldebanu»  £. 

47  38  16 

9788 

49  13    0 

9759 

50  48  31 

9718 

52  24  47 

988T 

33  36  15 

9884 

31  51    5 

9831 

30    536 

9809 

28  19  48 

9989 

Mara           £. 

74  52  32 

9989 

73    5  47 

9816 

71  18  46 

9347 

69  31  29 

9m 

Polinx         £. 

7734    7 

9433 

75  51    3 

9410 

74    7  43 

9880 

7224    7 

nm 

Begnlofl       £. 

113  40    1 

9889 

111  54  58 

9838 

110    9  36 

9818 

108  23  56 

9880^ 

XIV. 


JANUARY,    1867 


15 


GBEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

t 

^4 

1 

PoiiCkm. 

Midnight. 

PL. 
or 

INff. 

XV**. 

P.L. 
of 

no. 

■ 

PL. 

or 
urn. 

P.L. 

or 

DHL 

xvmh. 

XXD*. 

Spica 
Serif 

W. 
W. 

£. 

8£f  1^26 
35  53  23 
44    328 

SB88 
8116 
8509 

90''45'4i 
37  20  14 
43  43  14 

8069 

8114 
8819 

93^14'   f 
38  48    7 
41  23    3 

8069 

8119 
8614 

93""  43'  3d 

40  16    3 
40    1  53 

8869 
8110 
8616 

3 

Regolm 

Spica 

Sun 

W. 
W. 

£. 

101    4  33 
47  36  14 
33  31  37 

8084 
8DW 

103  33    3 
49    4  34 
33    1  40 

8069 
8096 
8896 

104    1  33 
50  33  38 
30  41  45 

8060 
8094 
8698 

105  30    7 
53    0  56 
29  21  52 

8078 
8091 
8681 

3 

SjHca 
Sun 

W. 
W. 
£. 

113  53  41 
59  23  24 
22  43  27 

aM4 

8078 

114  22  35 
60  53    6 
31  34    5 

8069 
8666 

115  51  34 
62  20  54 
20    4  56 

8066 
8066 

8661 

117  20  37 
63  49  47 
18  46    1 

8069 

8060 
8696 

7 

a  Arietis 

W. 
£. 

23  28  48 
85  44  42 

8SM 
993 

33  53    3 

84  14  21 

8881 

967 

25  15  38 
82  43  52 

8814 

9061 

26  39  33 
81  13  15 

8998 

9798 

8 

Son 

a  Arietii 
Akiebaraa 

W. 

E. 

£. 

33  43  25 

7338    7 

106  11    8 

8981 
9948 
981§ 

35    8  58 

73    643 

104  37    0 

8919 
9987 
9606 

36  34  44 

70  35  11 

103    3  41 

8907 
9981 
9799 

38    0  45 

69    3  33 

101  38  13 

8196 
9926 
9791 

9 

Sun 

a  Arietifl 
Aldebaran 

W. 

£• 

£. 

45  14  17 
61  23  36 
93  32  59 

8188 
8901 
tlAl 

46  41  40 
59  51  19 
91  57  33 

8197 
9886 
9786 

48    9  17 
58  18  57 
90  21  32 

8116 
9894 
9799 

49  37    8 
56  46  30 
88  45  30 

8104 
9601 
9719 

10 

Sun 

aArieds 

Aldebaran 

W. 

£. 

E. 

56  59  54 
49    3  27 
8042    8 

8046 
8888 
8609 

58  29  10 
47  30  46 
79    4  47 

8084 
8684 
96I0 

59  58  41 
45  58    7 
77  27  13 

8099 

9887 
9640 

61  38  37 
44  35  32 
75  49  23 

8009 

9681 

9688 

11 

SUH 

Fomalhaat 
«  Amtit 
Aldebaran 
Mart 
FbUax 

W. 

W. 

£. 

E. 

£. 

£. 

69    1    8 
34  35  29 
36  44  27 
67  36  37 

109  37  15 

110  54    8 

8948 
89% 
8989 
8568 
8109 
8818 

70  32  27 
35  48  20 
a5  13  59 
65  57  18 
107  46  15 
109  16  58 

8984 
8818 
9966 
9871 
9497 
9664 

73    4    3 
37    3    9 
33  41  54 
64  17  43 

106  4  57 

107  39  31 

9991 
8709 
9969 
9666 
9486 
9661 

73  35  55 
38  19  46 
32  11  18 
63  37  53 
104  23  22 
106    1  45 

9900 

8687 
8619 
9648 
9479 
9686 

13 

Sun            W. 
Fomalbaat  W. 
Aldebaran   £. 
Mars           £. 
F6U11X         £. 

81  19  29 
45    5  44 
54  14  28 
95  51  13 
97  48  26 

9841 
8iftT 
8487 
8418 
8878 

82  53    3 
46  30  46 
S2  32  56 
94    755 
96    852 

9897 
8808 
9474 
9400 
9680 

84  26  56 
47  56  53 
50  51    6 
92  24  20 
94  29    0 

9818 
8168 
9469 
9866 
9646 

86    1    7 
49  23  58 
49    8  58 
90  40  27 
92  48  50 

9799 

8186 
9449 

9876 
9689 

13 

Sun 

Fomalhaat 

0  Pegan 

Atdebaran 

Mars 

Pollux 

W. 

w. 
w. 

E. 
E. 
E. 

93  56  33 
56  53  47 
41  28  27 
40  33  51 
81  56  44 
84  33  33 

8780 
S91I 
8964 

9868 
9818 
9f70 

95  33  33 
58  34  53 
43  59  35 
38  49  55 
80  11    6 
83  41  37 

9716 
9879 
9916 
9879 
9804 
9486 

97    853 
59  57  39 
44  31  25 
37    5  40 
78  25  13 
80  59  34 

9709 
9648 
9869 
9869 
9999 
9448 

98  45  29 
61  31    5 
46    4  23 
35  21    7 
76  39    1 
79  16  54 

9866 

9819 
9996 
9846 
9981 
9488 

14 

1 

Sun 

Fomalhailt 

aPeaaa 

Ald^barsn 

Mars 

Pollux 

BeguluB 

W. 

W. 

W. 

E. 

E. 

£. 

£. 

106  53  13 

69  37    0 
54    1  45 
36  ;i3  42 
67  43  55 

70  40  16 
106  37  57 

9691 
960i 
9607 
9988 
8996 
3878 
8988 

108  31  40 
71    3  46 
55  39  33 
34  47  19 
65  56    5 
68  56  10 

104  51  39 

9007 
8676 
9999 
9971 
9916 
9866 
9978 

110  10  35 
72  41    1 
57  17  40 
33    037 
64    8    1 
67  11  49 

103    5    4 

• 

9694 
9668 
9609 

9969 
9986 
9866 
9968 

111  49  28 
74  18  42 
58  56  30 
21  13  37 
62  19  43 
65  27  14 

101  18  10 

9861 
9686 

9677 
9847 
9186 
9849 
9961 

< 


16 


JANUARY,    1867. 


GREENWICH  MEAN  ' 

TTME. 

LUNAR  DISTANCES 

L 

15 

Star's  Nao 

M 

P.L. 

P.L. 

I^.L 

P.L. 

aod 

Noon. 

of 

nih- 

or 

Vin. 

or 

TXii. 

of 

Poiltioo. 

UK 

UK 

Difl: 

9648 

DUt 

Sun 

w. 

113'28'4^ 

ssas 

llif   8'2# 

9667 

116''  48  2f 

US'"  28' 3^ 

9699 

Fomalhaut 

w. 

75  56  49 

9816 

77  35  20 

9661 

79  14  14 

9868 

80  53  30 

9806 

a  Pegaa 

w. 

60  35  56 

96M 

62  15  54 

9699 

63  56  22 

9619 

65  37  20 

9409 

Mare 

£. 

60  31  12 

SI88 

58  42  27 

9106 

56  53  29 

9179 

55    4  20 

9108 

PoUux 

£. 

63  42  26 

9340 

61  57  25 

9969 

60  12  13 

9998 

58  26  50 

9916 

Begolus 

£. 

99  30  58 

9S» 

97  43  28 

9997 

95  55  41 

9916 

94    737 

9904 

16 

SuK 

W. 

126  53  19 

9481 

128  34  59 

9419 

130  16  52 

9464 

131  58  56 

9488 

FomaDiaiit 

W. 

89  14  35 

9ftl0 

90  55  35 

9801 

92  36  47 

9499 

94  18  10 

9487 

a  Pegan 

W. 

74    8  29 

9410 

75  51  50 

9900 

77a5  30 

9984 

79  19  27 

9979 

Mara 

E. 

45  56  16 

9149 

44    6  21 

9141 

42  16  25 

9141 

40  26  29 

9149 

PoUux 

E. 

49  37  53 

9990 

47  51  52 

9990 

46    5  51 

9900 

44  19  51 

9966 

Regulus 

£. 

85    3  13 

9tM 

83  13  35 

9144 

81  23  43 

9190 

79  33*37 

9197 

17 

a  Tepn 

W. 

88    2  52 

9191 

8948    7 

9996 

91  33  30 

9991 

93  19    0 

99n 

a  Anetifl 

W. 

44  24  47 

999ft 

46  10  10 

9908 

47  56    2 

9967 

49  42  20 

9979 

Pollux 

E. 

35  32  11 

9906 

33  47  35 

9960 

32    3  31 

9406 

30  20    7 

9449 

Begulus 

£. 

70  20  14 

9909 

6829    3 

1 

9667 

66  37  44 

9669 

64  46  19 

9070 

18 

a  Arietis 

W. 

58  38  44 

9910 

60  26  43 

9919 

62  14  51 

9906 

64    3    7 

9904 

Aldebaran 

W. 

24  41  16 

9901 

26  33  15 

9601 

28  25  15 

9061 

30  17  15 

9061 

Regius 

£. 

55  27  55 

9066 

5336    6 

9066 

51  44  17 

9066 

49  52  29 

2060 

Spica 

£. 

• 

108  59    0 

9074 

107    7  22 

9079 

105  15  41 

9078 

103  24    0 

9074 

19 

a  Arieda 

W. 

73    520 

9901 

74  53  46 

9904 

76  42    8 

9907 

78  30  24 

9919 

Aldebaran 

w. 

39  36  39 

907« 

41  28  17 

9070 

43  19  48 

9068 

45  11  11 

9600 

Rej^liu 
Spica 

£. 

40  34  17 

9066 

38  42  57 

90O3 

36  51  46 

9060 

35    0  45 

9107 

£. 

94    6    8 

9066 

92  14  48 

9001 

90  23  35 

9007 

88  32  31 

9109 

20 

a  Arietb 

W. 

87  29  39 

9946 

89  16  55 

9986 

91    3  55 

9906 

92  50  42 

9961 

Aldebaran 

W. 

54  %25 

9UI 

56  15  37 

9U1 

58    534 

9181 

59  55  16 

9109 

Mara 

w. 

17  54  28 

9990 

19  33!i4 

9818 

21  14  12 

9489 

22  56  31 

9408 

Spica 

£. 

79  19  51 

9144 

77  29  58 

9184 

75  40  21 

9168 

73  51    0 

9170 

Saturn 

£. 

110  10    9 

9164 

108  20  32 

9164 

106  31  10 

9n4 

104  42    3 

9108 

21 

a  Arietis 

W. 

101  39  56 

9940 

103  24  45 

9968 

105    9  10 

9969 

106  53  11 

9990 

Aldebaran 

W. 

68  59  17 

9996 

70  47    7 

9990 

72  34  36 

9989 

74  21  44 

9960 

Mara 

W. 

31  40    3 

9960 

33  25  49 

9900 

35  11  39 

9966 

36  57  30 

9800 

Pollnx 

W. 

27  28  54 

9696 

29    7  15 

9107 

30  46  14 

9877 

32  25  40 

9800 

Spica 

£. 

64  48  44 

9941 

63    1  17 

9986 

61  14  12 

9970 

59  27  29 

9900 

Saturn 

£. 

95  40  55 

9940 

93  53  39 

9969 

92    6  44 

9977 

90  20  11 

9961 

Venus 

£. 

122    4  35 

9U1 

121  21  29 

9496 

119  38  47 

9489 

117  56  26 

9400 

22 

Aldebaran 

W. 

83  11  40 

9940 

84  56  28 

9966 

86  40  52 

9989 

88  24  51 

9401 

Mara 

W. 

4545    0 

9940 

47  29  52 

9986 

49  14  27 

9970 

50  58  45 

9989 

Pollux 

W. 

40  46    9 

96U 

42  26  21 

9848 

44    627 

9684 

45  46  25 

9809 

Spica 

E. 

50  39  52 

9971 

48  55  35 

9960 

47  11  44 

9407 

45  28  19 

9490 

Saturn 

£. 

81  33    3 

9979 

79  48  48 

9960 

78    4  58 

9400 

76  21  32 

9494 

Antaret 

£. 

96  25  38 

9400 

94  42  15 

9498 

92  59  16 

9449 

91  16  41 

9400 

Venus 

£. 

108  30  44 

9607 

106  50  50 

9670 

105  11  22 

9604 

103  32  19 

9019 

23 

Aldebaran 

W. 

96  58  30 

9400 

98  39  58 

9800 

100  21    0 

9896 

102    1  37 

9oa 

Mare 

W. 

50  35  28 

9486 

61  17  39 

9471 

62  59  32 

9487 

64  41    3 

9604 

Pollux 

W. 

54    3    3 

9617 

55  41  35 

9080 

57  19  50 

96a 

58  57  46 

9687 

Spica 

E. 

36  58    9 

9697 

35  17  33 

9848 

33  37  26 

9870 

31  57  50 

9808 

xn. 
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IT 


GREENWICH  MEAN  TIME. 

• 

• 

• 
LUNAR  DlBTANCEa 

15 

8(tf*fNam 

■ 

P.L. 

P.L. 

P.L. 

P.L. 

aad 

Midnieht 

of 

XVb. 

of 

XVIIIh- 

of 

XXli». 

of 

Poritfoo. 

o 

DUL 

9511 

IMfL 
9601 

DUL 

Sun 

W. 

iQcT  s'sS 

SSH 

121'' 49  ii 

123  3(i4<$ 

125  115iS 

9401 

Fomalbaut 

W. 

8233    7 

9SM 

84  13    4 

9546 

85  53  18 

9000 

87  33  49 

9530 

a  Pegaai 

w. 

67  18  45 

3474 

69    0  34 

9466 

70  42  49 

9419 

72  25  28 

9494 

Mars 

E. 

53  15    1 

31M 

51  25  31 

9156 

49  35  53 

9140 

47  46    8 

9145 

Pollux 

E. 

56  41  17 

3SIS 

54  55  a5 

9107 

53    9  46 

9104 

51  23  52 

9800 

Regulofl    - 

E. 

92  19  16 

31S4 

90  30  38 

9180 

88  41  45 

9n2 

86  52  36 

9161 

16 

SUH 

W. 

133  41  12 

9418 

135  23  38 

9441 

137    6  13 

9416 

138  48  57 

9U1 

Fomalhanl 

W. 

95  59  42 

9401 

97  41  22 

9477 

99  23    9 

9474 

101    4  59 

9479 

a  Pegaai 

W. 

81    3  41 

SSSi 

82  48  10 

9i6i 

84  32  52 

9144 

86  17  47 

9117 

Mara 

E 

38  36  34 

9148 

36  46  46 

9164 

34  57    9 

9I6S 

33    7  46 

9174 

FoIIttx 

E. 

42  ;«  56 

9107 

40  48    8 

9116 

39    2  31 

9197 

37  17  10 

9149 

Beguhtt 

E. 

77  43  19 

9119 

75  52  49 

9119 

74    2    7 

9105 

72  11  15 

9008 

17 

aPe^ 
a  Anetb 

W. 

95    4  35 

9S14 

96  50  13 

9119 

98  35  55 

9113 

100  21  37 

9116 

W. 

51  29    2 

99B6 

53  16    3 

9946 

55    3  22 

99M 

56  50  56 

•9997 

PoUax 

E. 

28  37  33 

9486 

26  56    0 

9540 

25  15  42 

9007 

23  36  57 

9660 

Begului 

E. 

62  54  47 

9075 

61    3    9 

9079 

59  11  27 

9070 

57  19  42 

9060 

18 

a  Arietis 

W. 

65  51  29 

9901 

67  39  55 

9900 

69  28  23 

9109 

71  16  52 

MOO 

AMebaran 

W. 

32    9  13 

9009 

34    1  10 

9064 

35  53    4 

9067 

37  44  54 

9070 

Begoltu 
Spica 

E. 

48    0  42 

9071 

46    8  59 

9074 

44  17  19 

9077 

42  25  45 

9081 

E. 

101  32  20 

9076 

99  40  42 

9076 

97  49    6 

9080 

95  57  35 

9081 

19 

a  Arietis 

W. 

80  18  34 

9917 

82    636 

9»4 

83  54  28 

9911 

85  42    9 

9910 

Aldebaran 

W. 

47    2  24 

9008 

48  53  27 

9105 

50  44  19 

9111 

52  34  59 

9199 

Regains 
Spica 

E. 

33    9  55 

9116 

31  19  19 

904 

29  28  57      9i95| 

27  38  51 

9146 

E. 

86  41  36 

9110 

84  50  52 

9U7 

83    0  19 

9199 

81    9  58 

91U 

90 

a  Arietis 

W. 

94  37  11 

9909 

96  23  22 

9005 

98    9  13 

9119 

99  54  45 

9118 

Aldebaran 

w. 

61  44  41 

9n4 

63  33  48 

9186 

65  22  37 

9108 

67  11    7 

9919 
9117 
9997 

Mars 

w. 

24  39  59 

9ri 

26  24  16 

9146 

28    9    9 

9*28 

29  54  28 

Spica 

E. 

72    1  55 

9186 

70  13    9 

9900 

68  24  41 

9919 

66  36  32 

Saturn 

E. 

102  53  13 

9106 

101    4  41 

9908 

99  16  27 

9991 

97  28  31 

9915 

21 

a  Arietis 

W. 

108  36  47 

9417 

110  19  58 

9416 

112    2  41 

9456 

113  44  56 

9477 

Aldebaran 

W. 

76    8  29 

9984 

77  54  52 

9100 

79  40  51 

9116 

81  26  28 

9111 

Man 

W. 

38  43  17 

9911 

40  28  58 

9119 

42  14  31 

.  9196 

43  59  52 

9195 

Pollux 

W. 

34    5  27 

966S 

35  45  28 

9645 

37  25  38 

9543 

39    5  53 

9541 

spica 

E. 

57  41    9 

9902 

55  55  13 

9119 

54    9  41 

9196 

52  24  34 

9151 

Saturn 

E. 

88  33  59 

9107 

86  48  10 

9191 

85    244 

9180 

83  17  42 

9156 

Venus 

E. 

115  14  29 

9486 

113  32  56 

9504 

111  51  48 

9591 

110  11    4 

9510 

22 

Aldebaran 

W. 

90    8  25 

9418 

91  51  34 

9416 

93  34  18 

9453 

95  16  37 

9479 

Mara- 

W. 

52  42  45 

9906 

54  26  25 

9410 

56    9  45 

9495 

57  52  45 

9440 

Pollux 

W. 

47  26  12 

9579 

49    5  46 

9661 

50  45    7 

950-2 

52  24  13 

9004 

Spica 

£. 

43  45  21 

9446 

42    2  51 

9465 

40  20  48 

9485 

38  39  14 

9606 

Saturn 

£. 

74  38  31 

9441 

72  55  56 

9160 

71  13  46 

9477 

69  32    1 

9405 

Antares 

£. 

89^30 

9477 

87  52  45 

9405 

86  11  25 

9513 

84  30  30 

9519 

Venas 

£. 

101  53  42 

963S 

100  15  32 

9659 

98  37  48 

9679 

97    0  30 

9609 

23 

Aldebaran 

W. 

103  41  49 

9661 

105  21  35 

9680 

107    0  57 

9100 

108  39  54 

9617 

Mare 

W. 

66  22  11 

96-20 

68    256 

9517 

69  43  18 

9551 

71  23  17 

9670 

Pollux 

\v. 

60  35  23 

9679 

62  12  40 

9087 

63  49  37 

9709 

65  26  14 

9717 

Smca 

E. 

30  18  44 

9616 

28  40  11 

9640 

27    2  11 

9665 

25  24  44 

9600 

8 
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- 

GBEENWICH  MEAN  TIME. 

- 

•                                                 • 

LUNAR  DISTANCES. 

h 

23 

8tftr*iN«i 

M 

P.L. 

P.L. 

P.L. 

P.L. 

Bad 

Noon. 

of 

nr^^ 

of 

Vlh. 

of 

!&• 

of 

Poiltton 

> 

Dift 

I>lfl. 
9639 

IHC 
9661 

IMft 

Saturn 

E. 

6^50' 4f 

UU 

66"  9'  ii 

6l2^  1^ 

62^  49*  l.< 

9668 

Antares 

E. 

82  50    ] 

9MI 

81    9  58 

9160 

79  30  20 

9668 

77  51    8 

9667 

Venua 

E. 

95  23  39 

97ia 

93  47  15 

9783 

92  11  17 

9763 

90  35  46 

f779 

Sun 

£. 

138    2  34 

3894 

136  29  16 

9873 

134  56  21 

9801 

133  23  50 

9808 

24 

Aldebanm 

W. 

110  18  26 

SSSft 

111  56  34 

9663 

113  34  18 

9670 

115  11  39 

9887 

Man 

W. 

73    253 

2M8 

74  42    6 

9604 

76  20  55 

9631 

77  59  22 

9638 

Pollux 

W. 

67    2  31 

9733 

68  38  27 

9748 

70  14    3 

9764 

71  49  18^ 

tno 

Regulufl 

W. 

30  19    3 

.     9653 

31  56  47 

9660 

33  34  .8 

•    9686 

35  11    8 

9701 

Saturn 

£. 

54  35  15 

aaao 

52  57  41 

9678 

51  20  31 

9606 

49  43  45 

9713 

Antares 

E. 

69  41  39 

9703 

68    5    3 

9733 

66  28  53 

9741 

64  53    8 

9761 

Venua 

E. 

82  44  40 

9871 

81  11  44 

9801 

79  39  13 

9010 

78    7    6 

9830 

Sun 

E. 

125  47    7 

3089 

124  16  57 

8031 

122  47  10 

3630 

121  17  46 

8067 

25 

Mars 

W. 

86    5  59 

9710 

87  42  13 

9736 

89  18    6 

9761 

90  53  38 

978i 

Pollux 

W. 

79  40  27 

9866 

81  13  40 

9873 

82  46  34 

9887 

84  19    9 

9009 

Regulua 

W. 

43  10  44 

9789 

44  45  36 

9707 

46  20    9 

9811 

47  54  21 

9897 

Saturn 

E. 

41  45  44 

97t|P 

40  11  15 

9816 

38  37    7 

9831 

37    3  20 

9848 

Antares 

E. 

57    0  45 

9866 

55  27  31 

9877 

53  54  43 

9896 

52  22  19 

9016 

Venus 

E. 

70  32  32 

8039 

69    2  46 

8030 

67  33  22 

3067 

66    4  SO 

80T4 

Sun 

E. 

113  56  18 

8146 

112  29    4 

8168 

111    2  11 

3160 

109  35  38 

3106 

26 

Mars 

W. 

98  46  21 

9840 

100  19  57 

9864 

101  53  15 

9667 

103  26-16 

9888 

Pollux 

W. 

91  57  23 

9073 

93  28    9 

9087 

94  58  38 

3000 

96  28  51 

3013 

Regulus 

W. 

55  40  45 

9886 

57  13    9 

9000 

58  45  16 

9091 

60  17    8 

9684 

Saturn 

E. 

29  19  27 

9094 

27  47  38 

9088 

26  16    7 

9063 

24  44  55 

9867 

• 

Antares 

E. 

44  46  32 

3014 

43  16  37 

8064 

41  47    7 

3066 

40  18    3 

8018 

*       • 

Venus 

E. 

58  44  11 

8163 

57  17    7 

8166 

55  50  20 

3183 

54  23  50 

8107 

Sun 

E. 

102  27  36 

8373 

101    2  52 

3387 

99  38  25 

3300 

98  14  14 

3818 

27 

Pollnx 

W. 

103  56    5 

3079 

105  24  49 

3083 

106  53  19 

3004 

108  21  36 

3184 

Regulus 

W. 

67  52  47 

9088 

69  23  15 

9007 

70  53  32 

3006 

72  23  37 

3014 

* 

Antares 

E. 

32  59  38 

3100 

31  33  27 

30    7  51 

3960 

28  42  52 

3984 

Venus 

E. 

47  15  17 

3360 

45  50  17 

3970 

44  25  31 

3381 

23    0  57 

8980 

Sun 

E. 

91  16  58 

3373 

89  54  11 

3884 

88  31  36 

• 

3303 

87    9  11 

3489 

28 

Regius 

Spica 

Venus 

W. 

79  51  37 

3060 

81  20  48 

3066 

82  49  51 

3001 

84  18  48 

3068 

W. 

26  34  31 

3166 

28    2  33 

3167 

29  30  34 

3107 

30  58  35 

3108 

E. 

36    0  49 

3333 

34  37  15 

8340 

33  13  50 

3346 

31  50  32 

3869 

Sun 

E. 

80  19  36 

3449 

78  58    7 

3448 

77  36  44 

3464 

76  15  28 

3468 

29 

Re^us 

W. 

91  42  19 

3809 

93  10  50 

3086 

94  39  18 

3087 

96    7  44 

3087 

Spica 

W. 

38  18  30 

3110 

39  46  27 

8110 

41  14  24 

3110 

42  42  22 

3110 

Sun 

E. 

69  30  25 

3477 

68    935 

3480 

66  48  48 

3481 

65  28    3 

3488 

30 

Resulos 

W. 

103  29  48 

3066 

104  58  15 

3086 

106  26  44 

3083 

107  55  14 

3881 

Spica. 

W. 

50    226 

3109 

51  30  33 

8100 

52  58  43 

3087 

54  26  56 

3884 

Saturn 

W. 

18  31  37 

3130 

19  59  11 

8194 

21  26  51 

3110 

22  54  37 

SIM 

Sun 

E. 

58  44  29 

3488 

57  23  44 

3480 

56    258 

3470 

54  42  10 

84n 

31 

Spica 

W. 

61  49    6 

8074 

63  17  47 

3060 

64  46  34 

3066 

66  15  28 

8068 

Saturn 

W. 

30  14  59 

8080 

31  43  22 

3066 

33  11  52 

3078 

34  40  29 

38Y9 

Antares 

W. 

18  18  27 

3706 

19  35    9 

3613 

20  53  29 

3637 

22  13  13 

3474 

Sun 

£. 

47  67  24 

1468 

46  36  14 

3466 

45  15    0 

8461 

43  53  40 

8448 

xvin. 
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93 

'   terliKaatt 

p.  L. 

P.L. 

P.L. 

P.L. 

SBd 

Midnifflit. 

of 

XV^ 

of 

iLVlllh. 

of 

XXIb- 

of 

Poaltton. 

o 

IMS. 

I>lfl. 
9805 

IMS. 
9694 

DUE. 

Satam 

£. 

61°  9'3# 

9867 

s^d6^ 

57  5l'  3^ 

56°  laf  l5 

9649 

Antares 

B. 

76  12  22 

96M 

74  34    3 

9845 

72  56    9 

9684 

71  18  41 

9684 

Venus 

E. 

^    0  41 

3791 

87  26    2 

9811 

85  51  49 

9831 

84  18    2 

9861 

Sun 

£. 

131  51  42 

9937 

130  19  58 

9948 

128  48  38 

9966 

127  17  41 

9984 

34 

Aldebaran 

W. 

116  48  36 

9704 

118  25  10 

9799 

120    1  21 

9788 

121  37  10 

9766 

Mara 

W. 

79  37  26 

9SM 

81  15    7 

9871 

82  52  26 

9687 

84  29  24 

9704 

PoHux 

W. 

73  24  13 

9795 

74  58  47 

9811 

76  33    0 

9996 

78    6  54 

9849 

* 

Regulus 

W. 

36  47  46 

9719 

38  24    2 

9784 

39  59  57 

9750 

41  3$  31 

9766 

Saturn 

E. 

48    7  23 

97SI 

46  31  25 

9748 

44  55  49 

9766 

43  20  35 

9789 

Antares 

E. 

63  17  49 

9780 

61  42  55 

9799 

60    8  26 

9819 

58  34  23 

9838 

Venus 

E. 

76  35  24 

9948 

75    4    6 

9967 

73  33  11 

9985 

72    2  40 

8004 

Suit 

£. 

119  48  44 

8078 

118  20    5 

8094 

116  51  48 

3111 

115  23  52 

'  8199 

35 

"Mxn 

W. 

92  28  50 

9789 

94    3  42 

9797 

95  38  14 

9811 

97  12  27 

9896 

Pollux 

W. 

85  51  24 

9917 

87  23  21 

9981 

88  55    0 

9946 

90  26  20 

9960 

R^ulns 

W. 

49  28  15 

9840 

51     1  50 

9656 

52  35    6 

9869 

54    8    4 

9883 

• 

Saturn 

E. 

35  29  54 

9883 

33  56  48 

9879 

32  24    1 

9894 

30  51  34 

9009 

Antares 

E. 

50  50  20 

99Sft 

49  18  46 

99*4 

47  47  37 

9974 

46  16  52 

9994 

Venus 

E. 

64  35  38 

8091 

63    7  17 

3107 

61  39  16 

8193 

60  11  34 

3188 

Sun 

£. 

108    9  24 

8919 

106  43  29 

8998 

105  17  53 

S9a 

103  52  36 

8969 

26 

Mars 

W. 

104  59    0 

9894 

106  31  28 

9906 

108    3  39 

9916 

109  35  35 

9030 

Fdllux 

W. 

97  58  48 

8098 

99  28  29 

3038 

100  57  55 

3049 

102  27    7 

8061 

Begnlos 

W. 

61  48  44 

9948 

63  20    5 

9987 

64  51  13 

9967 

6622    7 

9977 

Satom 

E. 

23  14    2 

9981 

21  43  26 

9997 

20  13    8 

3011 

18  43    9 

8096 

Antares 

E. 

38  49  26 

8100 

37  21  15 

3199 

35  53  33 

8147 

34  26  20 

8173 

Venus 

E. 

52  57  37 

8910 

51  31  40 

8998 

50    5  58 

8936 

48  40  30 

8947 

Son 

E. 

96  50  19 

8396 

95  26  38 

3338 

94    3  11 

8361 

92  39  58 

8369 

27 

Pollux 

W. 

109  49  41 

8114 

111  17  34 

3194 

112  45  15 

8133 

114  12  45 

3143 

Begulns 

W. 

73  53  32 

8099 

75  23  17 

3030 

76  52  52 

3038 

78  22  19 

8044 

Antares 

E. 

27  18  34 

8339 

25  55    0 

3377 

24  32  17 

3496 

23  10  30 

8484 

Venus 

E. 

41  36  34 

8300 

40  12  23 

38Q0 

38  48  22 

8318 

37  24  31 

8396 

Sun 

E. 

85  46  57 

8411 

84  24  53 

8490 

83    2  59 

3498 

81  41  14 

3436 

28 

Re^us 

Smca 

Venus 

W. 

85  47  40 

3070 

87  16  26 

8074 

88  45    7 

8018 

90  13  45 

■ 

3080 

W. 

32  26  35 

3109 

33  54  35 

8109 

35  22  34 

3109 

36  50  32 

3110 

E. 

30  27  21 

8888 

29    4  16 

3363 

27  41  17 

•   8361 

26  18  23 

3371 

SUK 

£. 

74  54  18 

3488 

73  33  13 

3488 

72  12  13 

3471 

70  51  17 

8474 

29 

Re^ns 
Spica    - 

W. 

97  36  10 

8088 

99    4  34 

3088 

100  32  59 

8097 

102    123 

8887 

W. 

44  10  20 

8109 

45  38  19 

3198 

47    6  20 

8106 

48  34  22 

sior 

Son 

E. 

64    7  19 

8483 

62  46  37 

3484 

61  25  55 

8484 

60    5  12 

3488^ 

90 

R^uluf 

SpiC4 

W. 

109  23  48 

8018 

110  52  24 

3075 

112  21    4 

8079 

113  49  49 

8008 

W. 

55  55  13 

809f 

57  23  34 

3067 

58  52    0 

8088 

60  20  30 

3079' 

Satum 

W. 

24  22  29 

8110 

25  50  27 

3106 

27  18  32 

3099 

28  46  42 

8894 

Sun 

E. 

53  2120 

8474 

52    026 

3471 

50  39  29 

8467 

49  18  29 

3468 

31 

Spica 

W. 

67  44  28 

3083 

69  13  35 

8047 

70  42  50 

8041 

72  12  13 

8034 

Saturn. 

W. 

30    9  14 

3086 

37  38    6 

3059 

39    7    6 

.  8069 

.4a  3&  15 

804&. 

Antares 

W. 

23  34    8 

3419 

24  56    3 

3373 

26  18  50 

3339 

27  42  24 

8998 

Sun 

£. 

41^32  15 

3440 

41  10  44 

3435 

39  49   7 

3499 

38  27  23 

8433 
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AT  GREENWICH  APPARENT  NOON. 


i 

1 

1 

i 

^ 

t 

^ 

s 

Fri. 

1 

Sat 

2 

Sun, 

3 

Mod. 

4 

Tues. 

-5 

Wed. 

6 

Thur. 

7 

Fri. 

8 

Sat 

9 

Sun. 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Thur. 

14 

Fri- 

15 

Sat 

16 

Sun. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Fri. 

22 

Sat 

23 

Sun. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Fri. 

29 

THE  SUN'S 


Apparent 
Right 


20  58  46.21 

21  2  50.52 
21  6  54.01 

21  10  56.68 
21  14  58.52 
21  18  59.54 

21  22  59.75 
21  26  59.14 
21  30  57.72 

21  34  55.50 
21  38  52.47 
21  42  48.63 

21  46  44.01 
21  50  38.64 
21  54  32.51 

21  58  25.62 

22  2  18.00 
22  6  9.68 

22  10  0.66 
22  13  50.96 
22  17  40.59 

22  21  29.60 
22  25  17.99 
22  29  5.78 

22  32  52.98 
22  36  39.62 
22  40  25.70 
22  44  11.26 

22  47  56.31 


I>ur.ft>r 
Ihour. 


• 
10.196 
10.162 
10.128 

10.094 
10.060 
10.026 

9.992 
9.958 
9.925 

9.891 
9.858 
9.825 

9.793 
9.761 
9.730 

9.699 
9.669 
9.640 

9.611 
9.583 
9.556 

9.530 
9.505 
9.480 

9.456 
9.433 
9.411 
9.389 

9.368 


JtppOftMl 

SteltBattoii. 


s. 


27".2 


6  51  15.5 
6  33  46.2 


6  15  59.6 
5  57  56.0 
5  39  36.1 


5  21 
5  2 
4  43 


0.4 
9.1 
2.7 


4  23  41.6 

4  4  6.2 
3  44  16.9 

3  24  14.01 

3  3  58.1 

2  43  29.7 

2  22  49.2 

2  1  57.0 

1  40  53.3 

I  19  38.4 

0  58  12.9 

0  36  37.3 


10  14  51.8 
9  52  56.9 
9  30  53.1 

9  8  40.6 
8  46  19.8 
8  23  51.1 
8  1  .15.0 

S.  7  38  81.9 


1Mf.fi>r 
Ihour. 


42.60 
43.34 
44.07 

44.78 
45.48 
46.15 

46.81 
47.45 
48.06 

48.66 
49.25 

49.82 

50.37 
50.91 
51.43 

51.93 
52.42 

52.89 

53.34 
53.77 
54.19 

54.59 
54.96 
55.35 

55.70 
56.03 
56.35 
66.65 

56.94 


Semi- 


16.02 


6  15.87 
6  15.71 


15.55 
15.38 
6  15.22 


6  15.05 

6  14.88 

6  14.70 

6  14.52 

6  14.34 

6  14.16 

6  13.97 

6  13.78 

6  13.58 

6  13.38 

6  13.18 

6  12.97 

6  12.75 

6  12.53 

6  12.31 

6  12.08 

6  11.85 

6  11.62 

6  11.38 

6  11.14 

6  10.89 

6  10.65 


16  10.40 


Sideml 
TIbm 
or  the 

dkmeter 

the 
Uirtd. 


68.29 
68.18 
68.06 

67.95 
67.83 
67.72 

67.60 
67.48 
67.37 

67.26 
67.15 
67.04 

66.93 
66.82 
66.72 

66.61 
66.51 
66.41 

66.31 
66.21 
66.12 

66.03 
65.94 
65.85 

65.76 
65.67 
65.59 
65.51 

65.44 


Iqintioiiof 
Time, 

mddedto 
Apporttti 


m      M 

13  50.11 

13  57.84 

14  4.75 

14  10.85 
14  16.13 
14  2a59 

14  24.23 
14  27.05 
14  29.07 

14  30.29 
14  30.71 
14  30.33 

14  29.17 
14  27^24 
14  24.56 

14  21.13 
14  16.98 
14  12.11 

14  6.54 
14  0.31 
13  53.42 

13  45.89 
13  37.75 
13  29.01 

13  19.68 
13  9.78 
12  59.34 
12  48.38 

12  36.91 


INff.tor 
IhMir. 


• 

0.339 
0.305 
0.271 

0J237 
0.203 
0.169 

0.135 
0.101 
04)68 

0.034 
0.001 
04)32 

04)64 
04)95 
0.126 

0.157 
0.167 
0.216 

0JM4 
0.279 
0.300 

0.326 
0.351 
0.375 

0.399 
0.422 
0.445 
0.467 

0488 
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AT  GREENWICH  MEAN 

NOON. 

• 

THE    \ 

SUN'S 

i 

5 

4 
8 

1 

TlflM, 

Tmu. 

DIff.for 
Ihour. 

TlOM. 

Jfpanmt 
BigblJiM«iloiv 

DUtfor 
llumr. 

DtcUnacioii. 

DUt  !br 
Ihoar. 

Fri. 
Sat 
Sun. 

1 
2 
3 

20  56  43.86 

21  2  48.15 
21     6  51.63 

• 
10.196 
10.163 
10.123 

S.  \t    8  37.0 
16  51  25.6 
16  33  56.5 

42!60 
43.34 
44.07 

13  50.03 

13  57.77 

14  4.69 

• 

0.339 
0.305 
0.271 

20  44  53.83 
20  48  50.38 
20  52  46.94 

Mon. 
Tues. 
Wed. 

4 
5 
6 

21  10  54.29 
21  14  56.12 
21  18  57.14 

10.004 
10.060 
10.096 

16  16  10.2 
15  58    6.9 
15  39  47.2 

44.78 
45.48 
46.15 

14  10.80 
14  16.07 
14  20.54 

0.237 
0.203 
0.169 

20  56  43.49 

21  0  40.05 
21    4  36.60 

Thar. 

Fri. 

Sat 

7 
8 
9 

21  22  57.35 
21  26  56.74 
21  30  55.32 

9.902 
9.066 
9.9ii5 

15  21  11.6 
15    2  20.5 
14  43  14.3 

46.81 
47.45 
48.06 

14  24.20 
14  27.03 
14  29.06 

0.135 
0.101 
0.068 

21  8  33.15 
21  12  29.71 
21  16  26.26 

Sun. 
Mon. 
Tues. 

10 
11 
12 

21  34  53.10 
21  38  50.09 
21  42  46.26 

9.891 
9.858 
9.835 

14  23  53.4 
14    4  18.2 
13  44  29.0 

48.66 
49.25 
49.62 

14  30.28 
14  30.72 
14  30.34 

0.001 
0.032 

21  20  22.82 
21  24  19.37 
21  28  15.92 

Wed. 
Thar. 
Fri. 

18 
14 
15 

21  46  41.65 
21  50  36.29 
21  54  30.17 

9.793 
9.761 
9.730 

13  24  26.2 
13    4  10.4 
12  43  42.1 

60.37 
50.91 
51.43 

14  29.17 
14  27i26 
14  24.59 

0.064 
0.095 
0.126 

21  32  12.48 
21  36  9.03 
21  40    5.58 

Sat 

Sun. 

Mon. 

16 
17 
18 

21  58  23.30 

22  2  15.70 
22    6    7.40 

9.699 
9.669 
9.640 

12  23     1.7 
12    2    9.5 

11  41     5.8 

61.93 
52.22 
52.89 

14  21.16 
14  17.01 
14  12.16 

0.157 
0.187 
0.216 

21  44  2.14 
21  47  58.69 
21  51  55.24 

Tues. 
Wed. 
Thar. 

19 
20 
21 

22    9  5840 
22  13  48.72 
22  17  88.% 

9.611 
9.583 
9.556 

11  19  h\SS 
10  58  25.5 
10  36  49.9 

53.34 
53.77 
54.19 

14    6.60 
14    0.37 
13  53.48 

0.244 
0.272 
0.300 

21  55  51.80 

21  59  48.35 

22  3  44.90 

Fri. 
Sat 
Sun. 

22 
28 
24 

22  21  27.41 
22  25  15.83 

22  29    3.65 

0 

9J>30 
9.505 
9.480 

10  15    4.4 
9  53    9.5 
9  31     5.6 

54.59 
54.98 
65.35 

13  45.96 
13  37.82 
13  29.09 

0.326 
0.351 
0.375 

22  7  41.45 
22  11  38.01 
22  15  34.56 

Mon. 
Toes. 
Wed. 
Thar. 

25 
26 
27 
28 

22  32  50.88 
22  36  37.54 
22  40  23.66 
22  44    9.25 

9.456 
9.433 
9.411 
9.389 

9    8  53.0 
8  46  32.1 
8  24    3.3 
8     1  27.1 

65.70 
56.03 
56.35 
56.65 

13  19.77 
13    9.88 
12  59.44 
12  48.48 

0.399 
0.422 
0.445 
0.467 

22  19  31.11 
22  23  27.66 
22  27  24.22 
22  31  20.77 

Fri. 

* 

29 

22  47  54.33 

9.368 

S.  7  88  43.9 

56.94 

12  37.01 

0.488 

22  35  17.32 

M 

• 

on.— TteflwUliH 

Mlwtorlli 

AA  Mooo  Buij  bt  MraoMd  IIm  1 

Mm*  u  tlMtfbr  Appwent 

KooiL 
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III. 


AT  6BEEMWICH  MEAN  NOON. 

THE  SUN'S 

4 
1 

1 

2 
3 

i 

of  the 

Bsdfais  Ywetot 

oTtlM 

Swth. 

DUr-for 
Ihonr. 

UmbUm 
of 

Jhu  LONQITUBB. 

DULfor 
Ihoor. 

LATITUDB. 

X 

V 

32 
33 
34 

312°  13  2a9 

313  14  13.8 

314  15    5.6 

13  ld'.6 

14  9.4 

15  l.l 

152.22 
152.18 
153.14 

+6.58 

0.55 

.  0.48 

9.9937188 
.9937870 
.9938570 

28.4 

28.9 
29.4 

h      m     • 

3  14  34.21 
3  10  38.31 
3    6  42.4a 

4 
5 
6 

35 
36 
37 

315  15  56.3 

316  16  45.7 

317  17  33.7 

15  51.6 

16  40.9 

17  28.8 

152.09 
152.03 
151.97 

0.39 
0.28 
0.16 

.9939282 
.9940006 
.9940748 

29.9 
30.4 
30.9 

3    2  46.49 
2  58  50.57 
2  54  54.66 

7 
8 
9 

38 
39 
40 

318  18  20.3 

319  19    5.5 

320  19  49.2 

18  15.3 

19  0.3 
19  43.9 

151.91 
151.a5 
151.79 

+0.03 

—0.11 

0.24 

.9941493 
.9942256 
.9943038 

31.5 
32.0 
32.6 

2  50  58.75 
2  47    2.85 
2  43    6.94 

10 
11 
12 

41 
42 
48 

321  20  31.3 

322  21  11.8 

323  21 .50.6 

20  25.9 

21  6.3 
21  45.0 

151.73 
151.65 
151.58 

0.35 
0.44 
0.50 

.9943824 
.9944630 
.9945453 

33.2 
33.9 
34.5 

2  39  11.03 
2  85  15.12 
2  81  19.21 

13 
14 
15 

44 

45 

46 

324  22  27.6 

325  23    2.9 

326  23  36.3 

22  21.9 

22  57.1 

23  30.4 

151.51 
151.43 
15L36 

0.53 
0.53 
0.50 

.9946298 
.9947151 
.9948027 

35.2 

353 
36«5 

2  «7  23.31 
2  23  27.41 
2  19  31.50 

16 
17 

18 

47 

48 
49 

327  24    8.0 

328  24  38.1 

329  25    6.5 

24    2.0 

24  32.0 

25  0.3 

151.39 
151J23 
151.15 

045 
0.37 
0.27 

.9948923 
.9949840 
.9950778 

37.1 

38.8 
39.5 

2  15  85.59 
2  11  89.68 
2    7  43.77 

19 
20 
21 

50 
51 
52 

330  25  33J2 

331  25  58.3 

332  26  21.-9 

25  26.9 

25  51.9 

26  15.4 

151.08 
151.01 
150.95 

0.15 
—0.02 
4-0.12 

.9951737 
.9952716 
.9953715 

40.3 
41.1 
41.9 

2    8  47.87 
1  59  51.96 
1  ^  66.05 

22 
23 
24 

53 
54 
55 

333  26  44.0 

334  27    4.7 

335  27  23.9 

26  87.4 
26  58.0 
27.  17.1 

150.89 
150.83 
150.77 

0.26 
0.39 
0.50 

.9954732 
.9955767 
.9956818 

42.7 

43.4 
444 

1  52  ;  0.15 
1  48    4.24 
1  44    8.33 

25 
26 
27 
28 

56 
57 
58 
59 

836  27  41.6 

337  27  57.9 

338  28  12.7 

339  28  26.0 

2T84.8 

27  51.0 

28  5.7 
28  18.9 

150.71 
150.65 
150.59 
150.58 

0.58 
0.63 
0.65 
0.65 

.9957884 
.9958965 
.9960057 
.9961159 

44.7 
4SJ2 
45.7 
46.1 

1  40  12.48- 
1  36  16.53. 
1  82  ?0.6?, 
1  28  24.71 

29 

60 

840  38  87.7 

■ 

28  80.5 

15046 

4-0.62 

9.9962270 

464 

1  24  28.80^ 

< 

t 
t 

IQlMS«fll 

bi4ato,J^toi 

tlM«IMM»^f«bM] 

[«C^aaai 
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GUKENWICH 

MEAN  HME; 

1 

THE 

MOON'S 

■  s 

1 

BKMIDIAUXTXR. 

HORIZONTAL 

PARALLAX. 

MBRIDUN  PA8SAQB. 

1 

2 
3 

« 

AQB. 

Noon. 

Midnight. 

NOOD. 

IMff.  for 
1  botir. 

Midnigfat. 

IMir.for 
1  hour. 

• 

DIff.for 
Ihoar. 

1        u 

14  51.0 

14  56.2 

15  2.8 

14  5^4 

14  59.4 

15  6.4 

54  23.4 

54  42.5 

55  6.5 

M 

+0.67 
0.91 
1.08 

54  32.2 

54  54.0 

55  19.8 

n 

+0.80 
1.00 
1.14 

h      m 

22  21.4 

23  9.8 
23  58.1 

m 
2.01 

2.01 

2.00 

26.5 
27.5 
28.5 

4 
5 
6 

15  10.2 
15  18.1 
15  26.1 

15  14.1 
15  22.1 
15  30.1 

55  33.7 

56  2.7 
56  32.3 

1.18 
1.23 
1.23 

55  48.1 

56  17.5 
56  47.1 

f 

1.21 
1.23 
1.23 

6 

0  46.1 

1  33.9 

1.99 
1.99 

29.5 
0.7 

1.7 

7 
8 
9 

15  34.1 
15  42.0 
15  49.5 

15  38.1 
15  45.8 
15  53.1 

57     1.7 
57  30.4 
57  58.1 

1.21 
1.18 
1.13 

57  16.2 

57  44.4 

58  11.5 

1.20 
1.15 
1.10 

2  21.7 

3  9.9 
3  59.1 

2.00 
2.03 
2.08 

2.7 
3.7 
4.7 

10 
11 
12 

15  56.7 

16  3.5 
16    9.6 

16    0.2 
16    6.7 
16  12.2 

58  24.6 

58  49.5 

59  11.9 

1.08 
0.90 
0.86 

58  37.3 

59  1.1 
59  21.6 

1.04 
0.93 
0.76 

4  49.9 

5  42.8 

6  38.1 

2.16 
2.^ 
2.34 

5.7 
6.7 

7.7 

13 
14 
15 

16  14.6 
16  17.9 
16  19.1 

16  16.5 

16  18.8 
16  18.7 

0 

59  30.1 

0.65 
+0.36 
-0.02 

59  37.2 
59  45.9 
59  45.4 

0.52 
+0.18 
-0.24 

7  35.5 
8,34,3 
9  33.4 

2.42 
2.46 
2.44 

8.7 

9.7 

10.7 

16 
17 
18 

16  17.5 
16  12.9 
16    5.4 

16  15.6 
16    9.5 
16    0.7 

59  41.0 
59  24.1 
58  56.5 

0.47 
0.93 
1.35 

59  33.9 
59  11.6 
58  39.2 

0.70 

1.15 

•  1.53 

10  31.5 
,11  27.5 
12  21.0 

238 
2.28 
2.18 

11.7 
12.7 
13.7 

19 

,20 

21 

15  55.5 
15  43.8 
15  31.5 

15  49.8 
15  37.7 
15  25.3 

* 

58  20.0 
57  37:2 
56  51.9 

1.67 
1.86 
1.89 

57  59.2: 
57  14.7 
56  29.4 

1.78 
1.89 
1.85 

13  12.0 

14  0.9 
14  48.2 

2J)8 
2.00 
1.95 

14.7 
15.7 
16.7 

22 

23 

,24 

15  19.4 
15    8.5 
14  59.5 

15  13.7 
15    3.7 
14  55.9 

56    7.6 
55  27.S 
54  54.5 

1.78 
1.54 
1.20 

55  46.8 
55  10.0 
54  41.2 

1.67 
1.01 

15  34.4 

16  20.1 

17  5.8 

1.91 
1,90 
1.91 

17.7 
18.7 
19.7 

25 
26 
2f 
28 

14  52.9 
14  49.1 
14  48.1 
14  50.0 

14  50.6 
14  48.3 
14  48.7 
14  ^2.0 

54  30.4 
54  16.3 
54  12.8 
54  19.7 

0.80 
-0.37 
+0,07 

0.50 

54  22.0 
54  13.2 
54  15.0 
54  26.8 

0.59 
-0.14 
+0.29 

0.69 

17  52.0 

18  38.7 

19  25.9 

20  13.7 

1.93 
1.96 
1.98 
8.00 

20.7 
21.7  1 
22.7  - 
23.7 

29 

• 

14  64.5 

14  57.7 

.  54  36.2 

+0.87 

54  47.7 

+1.04 

1 

21    1.9 

2.01 

24.7 

24 
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GREENWICH  MEAN  TIME. 

TTTfJ  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rigfal  Atoeaskm. 

TAIL 
for  Im. 

DeeUnatkm. 

forlm.  ^'*^ 

lUgfat  AtoeniioD. 

IMff. 
fori  m. 

DeeUnfttkm. 

Dur. 

forlm. 

1  > 

FRIDAY  1. 

• 

SUNDAY  3. 

0 

h     m     • 
18  22  4.5.03 

9.1080 

S.18  18'   i7 

N 

0.667 

0 

h     m     • 
20    4  11.66 

8 

9.1167 

a  16  ds&A 

4.757 

1 

18  24  51.23 

9.1087 

18  17  20.1 

0.768 

I 

20    6  18.60 

9.1166 

16    2    5.3 

4.838 

2 

18  26  57.46 

9.1046 

18  16  32;) 

0.840 

2 

20    8  25.52 

9.1169 

15  57  12.6 

4.919 

3 

18  29    3.77 

9.10M 

18  15  39.3 

0.9-26 

3 

20  10  32.43 

9.1160 

15  52  15.1 

4.999 

4 

18  31  10.10 

9.1050 

18  14  41.1 

10)13 

4 

20  12  39.32 

9.1147 

15  47  12.7 

50)79 

5 

18  33  ia48 

9.100S 

18  13  37.7 

1.100 

5 

20  14  46.20 

9.1146 

15  42    5.6 

6.159 

6 

18  35  22.90 

9.1078 

18  12  29.2 

1.186 

6 

20  16  5:3.06 

9.1149 

15  36  53.7 

6.988 

7 

18  37  29.35 

9.1070 

18  11  15.4 

1.978 

7 

20  18  59.90 

9.1138 

15  31  37.1 

6.817 

8 

18  39  35.85 

9.1066 

18    9  56.4 

1.359 

8 

20  21    6.72 

9.1185 

15  26  15.7 

5.396 

9 

18  41  42.38 

9.1009 

18    8  32.3 

1.446 

9 

20  23  13.52 

9.1139 

15  20  49.6 

6.474 

10 

18  43  48.95 

9.1097 

18    7    2.9 

1.588 

10 

20  25  20.30 

9.1198 

15  15  18.8 

5.659 

11 

18  45  5.5.55 

9.1109 

18    5  28.4 

1.619 

11 

20  27  27.06 

9.1195 

15    9  43.3 

5.630 

12 

18  48    2.18 

9.1107 

18    3  48.6 

1.706 

12 

20  29  33.80 

9.1199 

15    4    3i2 

5.707 

13 

18  50    8.84 

9.1118 

18    2    3.6 

1.793 

13 

20  31  40.52 

9.1117 

14  58  18.5 

6.784 

14 

18  52  15..54 

9.1118 

18    0  13.5 

1.879 

14 

20  33  47.21 

9.1113 

14  52  29iJ 

5.660 

15 

18  54  22.26 

9.1198 

17  58  18.1 

1.966 

15 

20  35  53.88 

9.1109 

14  46  35.3 

5.936 

16 

18  56  29.01 

9.1197 

17  56  17.5 

9.068 

16 

20  38    0.52 

9.1105 

14  40  36.8 

60)19 

17 

18  58  35.79 

9.1189 

17  54  11.8 

9.189 

17 

20  40    7.14 

9.1101 

14  34  33.8 

60»7 

18 

19    0  42.60 

9.1185 

17  52    0.9 

9.995 

18 

20  42  13.73 

9.1097 

14  28  26.3 

6.109 

19 

19    2  49.42 

9.1188 

17  49  44.8 

9.819 

19 

20  44  20.30 

9.1099 

14  22  14.3 

6.937 

20 

19    4  56J26 

9.1149 

17  47  23.5 

9.898 

20 

20  46  26.84 

9.1086 

14  15  57.9 

6.311 

21 

19    7    3.13 

9.1146 

17  44  57.0 

9U88 

21 

20  48  33.36 

9.1083 

14    9  37.1 

6.884 

22 

19    9  10.01 

9.1149 

17  42  2.5.3 

9.571 

22 

20  50  39.84 

9.1078 

14    3  11.8 

6.487 

23 

19  11  16.92 
SAl 

9.1159 

VRDA 

S.  17  39  48.5 

lY  2. 

• 

9.657 

23 

20  52  46.30 
MC 

9.1074 

>NDA1 

&13  56  42.2 

r  4. 

6.580 

0 

19  13  23.84 

9.1155 

S.17  37  as 

9.748 

0 

20  54  52.73 

9.1069 

S.13  50    8.2 

6.609 

1 

19  15  30.78 

9.1157 

17  34  19.4 

9.898 

1 

20  56  59.13 

9.1064 

13  43  29.9 

6.674 

2 

19  17  37.73 

9.1169 

17  31  27.1 

9.914 

2 

20  59    5.50 

9.1060 

13  36  47.4 

6.745 

3 

19  19  44.69 

9.1161 

17  28  29.7 

84XN) 

3 

21    1  11.85 

9.1065 

13:)0    0.6 

6.816 

4 

19  21  51.66 

9.1168 

17  25  27.1 

8U)66 

4 

21    3  18.16 

9.1060 

13  23    9.6 

6.8M 

5 

19  23  58.65 

9.1166 

17  22  19.4 

8.171 

5 

21    5  24.45 

9.1046 

13  16  14.3 

6.056 

6 

19  26    5.64 

9.1166 

17  19   e.6 

8.966 

6 

21    7  30.71 

9.1040 

13    9  UJ9 

70195 

7 

19  28  12.64 

9.1167 

17  15  48.7 

8.341 

7 

21    9  36.93 

9.1085 

13    2  11.3 

7.093 

8 

19  30  19.65 

9.1168 

17  12  25.7 

8U96 

8 

21  1]  43.13 

9.1031 

12  55    3.7 

T.161 

9 

19  32  2^.66 

9.1169 

17    8  57.6 

8.611 

9 

21  13  49.30 

9.1096 

12  47  52.0 

7.999 

10 

19  34  33.68 

9.1170 

17    5  24.4 

8.695 

10 

21  15  55.43 

9.1090 

12  40  36.2 

7.996 

11 

19  36  40.70 

9.1170 

17    1  46.1 

8.680 

11 

21  18    1.54 

9.1016 

12  33  16.4 

7.868 

12 

19  38  47.72 

9.1170 

16  58    2.8 

8.764 

12 

21  20    7.62 

9.1011 

12  25  52.5 

7.499 

13 

19  40  54.74 

9.1170 

16  54  14.4 

8.848 

13 

21  22  13.67 

9.1006 

12  18  24.8 

TU95 

14 

19  43    1.76 

9.1170 

16  50  21.0 

8.989 

14 

21  24  19.69 

9.1001 

12  10  53.2 

7.500 

15 

19  45    8.78 

9.1169 

16  46  22.6 

4.016 

15 

21  26  25.68 

9.0996 

12    3  17.7 

7.694 

16 

19  47  15.79 

9.1169 

16  42  19.1 

40)99 

16 

21  28  31.64 

9.0991 

11  55  38.3 

7.687 

17 

19  49  22.81 

9.1168 

16  38  10.7 

4.189 

17 

21  30  37.57 
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21 

13    6  57i)7 

9.0878 

4  49  28.0 

9.665 

21 

14  43  48.59 

94)100 

11  43  34.4 

7.899 

22 

13    9    0.17 

94)360 

4  59    6.9 

9.681 

22 

14  45  49.19 

9.0101 

11  50  56.2 

7.388 

123 

1 

13  11    2.29 
FR 

94)847 

IDAY 

S.  5    8  43.7 
5». 

9.506 

23 

14  47  49.80 

su: 

94)108 

NDAY 

S.11  58  14.4 
24. 

7.974 

0 

13  13    4J33] 

9.0884 

S.  5  18  18.41 

9.560 

0 

14  49  ^.43 

>      94)106 

S.12    5  29.1 

7.9U 

1 

13  15    6.30 

94)S» 

5  27  51.0 

9.594 

1 

14  51  51.07 

9.0108 

12  12  40.1 

7.154 

2 

13  17    8.19 

94)300 

5  37  21.3 

9.487 

2 

14  53  51.72 

9.0110 

12  19  47.5 

74)98 

3 

13  19  10.01 

94)997 

5  46  49.4, 

9.450 

3 

14  55  52.39 

9.0113 

12  26  51.3 

7.089 

4 

13  21  11.76 

94H06 

5  56  15.3' 

9.411 

4 

14  57  53.08 

9.0116 

12  33  51.4 

64>71 

5 

13  23  13.44 

94)-275 

6    5  38.8 

9.373 

5 

14  50  53.78 

94)119 

12  40  47.8 

6.909 

6 

13  25  15.06 

94)365 

6  15    0.0 

9.333 

6 

15    1  54.51 

9.0193 

12  47  40.5 

6.847 

7 

13  27  16.62 

34)254 

6  24  18.8 

9.-394 

7 

15    3  55.27 

9.0197 

12  54  29.5 

6.785 

8 

13  29  18.11 

3.09a 

6  33  35.2 

9.958 

8 

15    5  56.04 

94)130 

13    1  14.7 

6.799 

9 

13  31  19.54 

3.0984 

6  42  49.2 

9.919 

9 

15    7  56.83 

94)184 

13    7  56.2 

6.659 

10 

13  33  20.92 

34)936 

6  52    0.7 

9.170 

10 

15    9  57.65 

94)188 

13  14  33.9 

6.595 

11 

13  35  22.25 

34)917 

7    1    9.6 

9.198 

11 

15  1 1  58.49 

94)149 

13  21    7.7 

6.589  i 

12 

13  37  23.52 

3.0-i08 

7  10  16.0 

94)85 

12 

15  1^  59.36 

94)147 

13  27  37.7 

6.467 

13 

13  39  24.74 

94)199 

7  19  19.8 

9.049 

13 

15  16    0.26 

94)169 

13  34    3.8 

6.409 

14 

13  41  25.91 

94)199 

7  28  21.0 

8.908 

14 

15  18    1.19 

94)157 

13  40  26.0 

6.887 

15 

13  43  27.04 

9.0184 

7  37  19.6 

8.954 

15 

15  20    2.15 

9.0169 

13  46  44.3 

6.979 

16 

13  45  28.12 

94)176 

7  46  15.5 

8.909 

16 

15  22    3.14 

34)167 

13  52  58.7 

6.906 

17 

13  47  29.15 

94)169 

7  55    8.7 

8.863 

17 

15  24    4.16 

34)178 

13  59    9.1 

6.140 

18 

13  49  30.15 

9.0168 

8    3  59.1 

8.817 

18 

15  26    5.22 

9.0180 

14    5  15.5 

64n4 

19 

13^51  31.11 

9.0157 

8  12  46.8 

8.771 

19 

15  28    6.32 

3.0186 

14  11  17.9 

6.007 

20 

13  53  32.03 

9.0151 

8  21  31.6 

8.794 

20 

15  30    7.45 

9.0199 

14  17  16.3 

6.940 

21 

13  55  32.f)2 

3.0145 

8  30  13.6 

8.676 

21 

15  32    8.61 

9.0198 

14  23  10.7 

6.878 

22 

13  57  33.77 

94)139 

8  38  52.7 

84)28 

22 

15  34    9.82 

34»05 

14  29    1.0 

6.806 

,23 

13  5J)  34.59 

9.0135 

8  47  2S).0 

8.580 

23 

15  36  11.07 

3.0919 

14  34  47.3 

6.787 

'24 

14     1  a>.39 

9.0131 

S.  8  56    2.3 

8.530 1  24 

15  38  12JJ6 

94)918 

S.14  40.29.5 

6.660 

30 


FEBRUARY,    1867 


XI. 


GREENWICH  MEAN  TIME. 

• 

THB  MOON'S  BIGHT  ASCENSION  AND  DBCUNATION. 

Hoar. 

Bight  A<o— lioa. 

DUL 
for  1b. 

DeeUBAOoB. 

DIff. 
ft»lm. 

Hour. 

Bight  JUeMHkm. 

Dm 

forlm. 

PmBmllon 

1 
Dur.    I 

fbrlM.1 

• 

MONDAY  25. 

WEDNESDAY  27. 

0 

h     m     • 

15  38  12^ 

■ 
3.0916 

S.li46fd.5 

8.660 

0 

h     m     ■ 
17  16  14.01 

30047 

S.}f4i  1^7 

• 
3000 

1 

15  40  13.69 

9MM 

14  46    7.5 

8.600 

1 

17  18  17.92 

30087 

17  50  13.4 

1.973 

2 

15  42  15.06 

94^2t3 

14  51  41.4 

8.881 

2 

17  SO  21.89 

30067 

17  52    9.3 

1.801 

3 

15  44  16.48 

3UM40 

14  57  11.2 

8.461 

3 

17  22  25il2 

30)676 

17  54    Oi) 

1.800 

4 

15  46  17.94 

SUH47 

15    2  36.8 

8.809 

4 

17  24  30.00 

30086 

17  55  46.4 

1.737 

5 

15  48  19.44 

-9U»54 

15    7  58.2 

8.899 

5 

17  26  34.14 

90004 

17  57  27.6 

1.6a 

6 

15  50  20.99 

3U»09 

15  13  15.4 

8.981 

6 

17  28  38.33 

90n08 

17  59    3.9 

1.668 

7 

15  52  22.59 

3.0970 

15  18  28.4 

8.181 

7 

17  30  42.58 

90ni8 

18    0  35.2 

1.481 

8 

15  54  24.23 

9.0978 

15  23  37.1 

8.110 

8 

17  32  46.89 

90)799 

18    2    1.6 

IJ80 

9 

15  56  25i» 

3.09M 

15  28  41.5 

8000 

9 

17  34  51.25 

90)781 

18    3  23.1 

1.817 

10 

15  58  27.66 

3U»M 

15  33  41.7 

4007 

10 

17  36  55.66 

90r740 

18    4  39.6 

1.3U 

11 

16    0  29.45 

%tmn 

15  38  37.6 

4.808 

11 

17  39    0.13 

90)760 

18    5  51.1 

1.161 

12 

16    2  3IJ29 

SUXll 

15  43  29ii 

4.898 

12 

17  41    4.66 

9.0769 

18    6  57.7 

10)66 

13 

16    4  33.18 

3.0910 

15  48  16.4 

4.781 

13 

17  43    9ii4 

90)768 

18    7  59.3 

0.088 

14 

16    6  35.12 

3.0917 

15^  52  59.3 

4.078 

14 

17  45  13.87 

90)776 

18    8.55.9 

0.001 

15 

16    8  37.11 

30006 

15  57  37.8 

4.606 

15 

17  47  18.55 

90)786 

18    9  47.5 

0.818 

16 

16  10  39.15 

34M6 

16    2  11.9 

4.889 

16 

17  49  23.29 

90n94 

18  10  34.0 

0.788 

17 

16  12  41.25 

9.08ft4 

16    6  41.6 

4.486 

17 

17  51  28.08 

90009 

18  11  15.6 

0.661 

18 

16  14  43.40 

901868 

16  11    6.9 

4.884 

18 

17  53  32i« 

90019 

18  11  52.1 

0.667 

19 

16  16  45.61 

3.0879 

16  15  27.8 

4.811 

19 

17  55  37.82 

^0890 

18  12  23.6 

0U88 

20 

16  18  47.87 

30081 

16  19  44.2 

4.986 

20 

17  57  42.76 

90097 

18  12  50.1 

OJOO 

21 

16  20  50.18 

30080 

16  23  56.1 

4.169 

21 

17  59  47.75 

30)886 

18  13  11.5 

0^16 

22 

16  22  52.54 

30008 

16  28    3.6 

4007 

22 

18    1  52.79 

30044 

18  13  27.8 

0380 

23 

16  24  54.96 
TUl 

30H08 

SSDAl 

S.16  32    6.5 

r  26. 

40)11 

23 

18    3  57.88 
THU 

30069 

RSDA 

S.18  13  39.1 

Y  2a 

0.146 

0 

16  26  57.44 

30MI8 

8.16  36    4.9 

8006 

0 

18    6    3.02 

90061 

S.18  13  45.3 

70003 

1 

16  28  59.97 

30M97 

16  39  58.8 

8.860 

1 

18    8    8^21 

90066 

18  13  46.5 

lU0O)98 

2 

16  31    2.56 

30)486 

16  43  48.1 

8.784 

2 

18  10  13.44 

90076 

18  13  42.6 

p).ioe 

3 

16  33    5.20 

30)448 

16  47  32.9 

8.706 

3 

18  12  18.71 

iJO^ 

18  13  33.6 

0.109 

4 

16  35    7.90 

30)486 

16  51  13.1 

8.681 

4 

18  14  24.03 

30001 

18  13  19.5 

o.9n 

5 

16  37  10.66 

30)468 

16  54  48.7 

8.888 

5 

18  16  29.40 

3O0CO 

18  13    0.3 

0.809 

6 

16  39  13.48 

30)474 

16  58  19.7 

8U78 

6 

18  18  34.83 

30008 

18  12  36.0 

0U47 

7 

16  41  16.35 

30)488 

17    1  46.1 

8.401 

7 

18  20  40.30 

30014 

18  12    6.6 

0.689 

8 

16  43  19.28 

30)409 

17    5    7.8 

8.898 

8 

18  22  45.80 

30019 

18  11  32.1 

0.617 

9 

16  45  22J26 

30009 

17    8  24.8 

8.348 

9 

18  24  51.33 

30096 

18  10  52.5 

0.709 

10 

16  47  25.31 

30013 

17  11  37iJ 

8.167 

10 

18  26  56.91 

30)088 

18  10    7.8 

0.786 

11 

16  49  28.41 

30)899 

17  14  44.9 

8000 

11 

18  29    2.53 

30040 

18    9  18.0 

0.878 

12 

16  51  31.57 

30)889 

17  17  47.9 

80)11 

12 

18  31    8.19 

30)047 

18    8  23.1 

0.066 

13 

16  53  34.79 

30)841 

17  20  46Si 

3.089 

13 

18  33  13.89 

30068 

18    7  23.1 

10)44 

14 

16  55  38.06 

80)881 

17  23  39.8 

9.688 

14 

18  35  19.63 

30060 

18    6  17.9 

1.190 

15 

16  57  41.40 

90061 

17  26  28.6 

3.774 

15 

18  37  25.40 

30)066 

18    5    7.6 

1.916 

16 

16  59  44.79 

30070 

17  29  12.7 

3.608 

16 

18  39  31.21 

30079 

18    3  52.1 

1.800 

17 

17    1  i8M 

3.0860 

17  31  52.0 

3.618 

17 

18  41  37.06 

30078 

18    2  31.5 

1.800 

18 

17    3  51.75 

30)860 

17  34  26J5 

3.888 

18 

18  43  42.95 

30086 

18    1    5.8 

1.471 

19 

17    5  55.31 

30)860 

17  36  56J3 

3U88 

19 

18  45  48.89 

30009 

17  59  35.0 

1.887 

20 

17    7  58.94 

30000 

17  39  21.2 

SJ78 

20 

18  47  54.86 

30007 

17  57  59.0 

1.649 

21 

17  10    2.66 

30016 

17  41  41.3 

3.908 

21 

18  50    0.85 

3.1001 

17  56  17.9 

1.796 

22 

17  12    6.32 

30096 

17  43  5&6 

3.318 

22 

18  52    6.87 

3.1006 

17  ,54  31.7 

1.818 

23 

17  14  10.16 

30087 

17  46    7.1 

3.184 

23 

18  54  12.93 

3.1019 

17  52  40.3 

1.880 

24 

17  16  14.01 

30047 

S.17  48  12.7 

3008 

24 

18  56  19.02 

3.1017 

S.  17  50  43.7 

1.960 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


PHASES  OP  THE  MOON. 


d        h       B 

O  New  Moon, 4  6  15.7 

D  First  Quarter, 11  13  40.3 

O  Full  Moon, 18  7  41.0 

C  Lfttt  Quarter, 25  23  32J3 


d        h 

C  Perigee, 14    28.8 

C  Apogee, 26    19.8 
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XIU. 


GREENWICH  MKAN 

TIME. 

LUNAR  DISTANCES. 

h 

•a^ 

Stor'iNuM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IITh. 

of 

VJh. 

of 

IXh 

of 

1 

Position. 

Diff. 

Dm. 

Dili. 

IMS: 

Spica 

W. 

Tsuui 

8037 

75^11  2iS 

8091 

76°  4 1' id 

3014 

O        1        « 

78  11    6 

8006 

Saturn 

W. 

42    5  31 

8038 

43  34  57 

8030 

45    4  32 

8094 

46  34  15 

8016 

Antares 

W. 

29    6  38 

8M6 

30  31  29 

8988 

31  56  54 

8919 

33  22  49 

8180 

Sun 

E. 

37    533 

8417 

35  43  36 

8411 

34  21  32 

8405 

32  59  21 

8800 

6 

Sun 

W 

29  29  42 

8060 

21  58  32 

8059 

23  27  41 

8037 

24  57    8 

8098 

a  Arietis 

E. 

58  19  33 

9834 

56  45  49 

9831 

55  12    2 

9880 

53  38  13 

9880 

Aldebaran 

E. 

90  20    9 

9663 

88  42  40 

9655 

87    4  59 

9646 

85  27    6 

9688 

Mars 

E. 

124    9  48 

9686 

122  32  50 

9675 

120  55  37 

9665 

119  18  10 

3655 

7 

Sun 

W. 

32  28  22 

9064 

33  59  20 

9054 

35  30  32 

9048 

37    1  56 

3083 

a  Arietis 

E. 

45  49  24 

9848 

44  15  52 

9850 

42  42  29 

9860 

41    9  17 

98T0 

Aldebaran 

E. 

77  14  53 

9606 

75  35  52 

9588 

73  56  40 

9580 

72  17  17 

9579 

Mars 

E. 

111    7  36 

9607 

109  28  52 

9500 

107  49  55 

9501 

106  10  46 

3569 

Pollux 

E. 

120  20  56 

9708 

118  44  27 

9006 

117    7  42 

9685 

115  30  42 

9675 

8 

Sun 

W. 

44  42    4 

9865 

46  14  42 

9876 

47  47  32 

9867 

49  20-33 

9858 

a  Arietis 

E. 

33  28    7 

9074 

31  57  22 

3010 

30  27  22 

8055 

28  58  17 

8108 

Aldebaran 

E. 

63  57  38 

953a 

62  17    9 

9595 

60  36  30 

9517 

58  55  40 

9500 

Mars 

E. 

97  52  15 

9549 

96  12    0 

9535 

94  31  35 

9597 

92  51    0 

95S0 

PoUux 

E. 

107  22  12 

9624 

105  43  50 

9615 

104    5  16 

9606 

102  26  29 

3507 

9 

Sun 

W. 

57    8  29 

9814 

58  42  38 

9B06 

60  16  58 

9706 

61  51  28 

9780 

a  Pesfasi 
Aldebaran 

W. 

33  14  43 

8888 

34  37  13 

8806 

36    1  17 

8989 

37  26  48 

8165 

E. 

50  28  49 

9471 

48  46  55 

9468 

47    4  50 

9456 

45  22  35 

3448 

Mars 

E. 

84  25  33 

9485 

82  43  59 

3470 

81    2  16 

3479 

79  20  24 

3406 

Pollux 

E. 

94    9  38 

9556 

92  29  42 

3548 

90  49  36 

3640 

89    9  19 

3688 

10 

Sun 

W. 

69  46  46 

9748 

Vl  22  22 

9740 

72  58    9 

3789 

74  34    7 

9794 

a  Peffasi 
Aldebaran 

W. 

44  51  51 

9094 

46  23  40 

38BR 

47  56  14 

9855 

49  21  31 

E. 

36  48  41 

9419 

35    523 

3405 

33  21  55 

3897 

31  38  16 

3800 

Mars 

E. 

70  48  54 

9436 

69    6  11 

3431 

67  23  21 

3496 

65  40  23 

9491 

Pollux 

E. 

80  45  26 

9400 

79    4  11 

3409 

77  22  48 

3487 

75  41  16 

3481 

Regulus 

E. 

116  53  15 

3417 

115  10    6 

3410 

113  26  45 

3408 

111  43  14 

3306 

11 

Sun 

W 

82  36  32 

9684 

84  13  33 

3677 

85  50  44 

3660 

87  28    5 

3003 

a  Pegasi 

W. 

57  24  51 

9703 

59    1  27 

3684 

60  38  30 

3665 

62  15  57 

9648 

Mars 

E. 

57    3  52 

3800 

55  20  16 

3806 

53  36  36 

9804 

51  52  51 

9801 

PoUux 

E. 

e7  11  38 

3455 

65  29  22 

3451 

63  47    0 

3447 

62    4  32 

94U 

Begulos 

£. 

103    2  59 

3850 

101  18  25 

3859 

99  33  41 

3845 

97  48  46 

3386 

12 

Sun 

W. 

95  37  22 

3695 

97  15  43 

3618 

98  54  13 

3611 

100  32  53 

9604 

a  Pegasi 

W. 

70  28  34 

3576 

72    8    2 

3564 

73  47  46 

3553 

75  27  46 

35a 

a  Anetis 

W. 

27  23  21 

3001 

28  55  38 

3839 

30  29  24 

3n9 

32    4  29 

9710 

Mars 

£. 

43  13  34 

3880 

41  29  43 

3801 

39  45  55 

3805 

38    2  12 

9400 

Pollux 

E. 

53  31  17 

3485 

51  48  32 

3486 

50    5  48 

3487 

48  23    5 

9488 

Begoius 

E. 

89    1  44 

3804 

87  15  51 

3998 

85  29  48 

3991 

83  43  36 

9986 

13 

Sun 

W. 

108  48  23 

3074 

110  27  54 

3568 

112    7  33 

3568 

113  47  19 

9666 

a  Pesasi 

W. 

83  51    2 

3501 

85  32  14 

3404 

87  13  35 

3480 

88  55    5 

9464 

a  Anetis 

W. 

40  14  38 

9540 

41  54  55 

3517 

43  35  45 

3405 

45  17    5 

9476 

Mars 

E. 

29  26  32 

3408 

27  44  27 

3487 

26    2  55 

3517 

24  22    6 

9656 

Pollux 

E. 

39  51     1 

3479 

38    9    9 

3486 

36  27  36 

3503 

34  46  27 

95*28 

B^ulus 

£. 

74  50  25 

3957 

73    3  22 

3959 

71  16  12 

3947 

69  28  54 

99a 

% 

XIV. 
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6B£ENWiCH  UEAS  TDO:. 

» 

LUNAE  DISTAHCXS. 

i 

• 

I 

8lac>ftNMiM 
and 

Midnigiit. 

P.L. 
of 

XY^ 

P.L. 
of 

P.L. 

or 

XXlfc. 

P.L. 
of 

XVllH^ 

PoridoD. 

w 

vm. 

Difl. 

Dur. 

DIff. 

Spica 

W. 

79  4l'll 

9998 

8fll'2« 

9900 

8Sf4l'5* 

9964 

84"  12'  2i 

9074 

Saturn 

w. 

48    4    8 

8009 

49  34  10 

8001 

51    4  21 

9993 

52  34  43 

9986 

Antares 

w. 

34  49  11 

S167 

36  16    0 

8147 

37  43  13 

81.19 

39  10  49 

8110 

SCN 

£. 

31  37    3 

S99S 

30  14  38 

8880 

28  52    6 

888P 

27  29  27 

8374 

6 

SCN 

W. 

26  26  52 

1010 

27  56  52 

9997 

2927    8 

9960 

30  57  38 

9976 

a  Arietis 

£. 

52    4  23 

3630 

50  30  34 

.9831 

48  56  47 

9034 

47  23    3 

9688 

Aldebaran 

E. 

83  49    2 

9020 

82  10  47 

9921 

80  32  2^ 

9019 

78  53  42 

9004 

Man 

B. 

117  40  30 

9e4S 

1 

116    2  36 

9086 

114  24  29 

9890 

112  46    9 

9010 

7 

Suw 

W. 

38  33  33 

9998 

40    5  22 

9918 

41  37  24 

9904 

43    938 

9804 

a  Anetifl 

£. 

39  36  19 

9068 

38    339 

9901 

36  31  21 

99-M 

34  59  29 

9946 

Aldebaran 

£. 

70  37  43 

9004 

66  57  58 

9660 

67  18    2 

9048 

65  37  56 

9640 

Mars 

£. 

104  31  26 

9074 

102  51  55 

9800 

101  12  13 

9666 

99  32  19 

9060 

Pollnx 

E. 

113  53  28 

9004 

112  16    0 

9004 

110  38  18 

9049 

109    0  22 

9084 

8 

Sun 

W. 

50  53  46 

9049 

53  27  10 

9041 

54    045 

9639 

55  34  31 

9898 

a  Arietis 

E. 

27  30  17 

8174 

26    337 

8906 

24  38  33 

8864 

23  15  24 

0486 

Aldebaran 

E. 

57  14  39 

9101 

55  33  27 

9494 

53  52    5 

9480 

52  K)32 

9479 

Mars 

E. 

91  10  14 

»1'2 

89  29  18 

9000 

87  48  13 

9409 

86    6  58 

9499 

• 

PoUux 

£. 

100  47  30 

9008 

99    8  19 

9600 

97  28  56 

9079 

95  49  23 

9604 

9 

Sun 

W. 

63  26  10 

9^781 

65    1    3 

van 

6636    6 

9700 

68  11  21 

9760 

aP^asi 
AideWan 

W. 

38  53  39 

8100 

40  21  41 

8000 

41  50  46 

8006 

43  20  51 

9909 

£. 

43  40    9 

9441 

41  57  33 

9180 

40  14  46 

91190 

38  31  49 

9419 

Mars 

£. 

77  38  23 

9400 

75  56  13 

9464 

74  13  55 

9440 

72  31  29 

9449 

PoHnx 

£. 

87  28  52 

9096 

85  48  15 

9019 

84    7  28 

0619 

82  2632 

9606 

10 

Sim 

W. 

76  10  15 

»no 

77  46  33 

3100 

7»23    2 

anoo 

80  59  42 

909B 

a  Pecasi 
Aldeoaran 

W. 

51    3  26 

9700 

52  37  59 

ami 

54  13    5 

9747 

35  48  43 

9796 

£. 

29  54  27 

9888 

28  10  28 

9870 

26  26  19 

9809 

24  41  59 

9809 

Mars 

£. 

63  57  18 

M10 

62  14    5 

9411 

60  30  46 

9497 

58  47  22 

9408 

PoUux 

E. 

73  59  35 

9^76 

72  17  47 

9470 

70  35  51 

9406 

68  53  48 

9400 

Regnlas 

£. 

109  59  32 

9868 

108  15  39 

9860 

106  31  36 

9870 

104  47  23 

9800 

11 

Sun 

W. 

89    5  36 

9065 

90  43  18 

9047 

92  21    9 

9040 

93  59  11 

9089 

a  Pegasi 

W. 

63  53  47 

9089 

65  31  59 

901V 

67  10  32 

9609 

68  49  24 

9866 

3iars 

£. 

50    9    3 

98B0 

48  25  12 

9807 

46  41  20 

9807 

44  57  26 

9887 

PoUux 

£. 

6022    0 

9441 

58  39  23 

9488 

56  56  43 

9437 

65  14    1 

9436 

Begdos  . 

£. 

96    3  42 

9081 

94  18  27 

9»4 

9238    2 

9817 

90  47  28 

9811 

13 

Sux 

W. 

102  11  42 

9006 

103  50  39 

9099 

105  2^45 

9666 

107    9    0 

9660 

a  Pegasi 

W. 

77    8    0 

9006 

78  48  28 

9094 

80  29    8 

9616 

82    959 

9606 

a  Anetis 

w. 

33  40  43 

9676 

35  17  58 

9036 

36  56    5 

9000 

38  35    0 

9609 

Mars 

E. 

36  18  37 

9406 

34  35  13 

94M 

32  52    2 

9490 

31    9    7 

9448 

Pollux 

E. 

46  40  26 

9448 

44  57  52 

9446 

43  15  25 

9464 

41  33    7 

9409 

Begatuff 

£. 

81  57  15 

9979 

80  10  45 

93^74 

78  24    7 

• 

9948 

76  37  20 

9909 

la 

Sun 

W. 

115  27  12 

9008 

117    7  12 

9646 

118  47  18 

9644 

120  27  30 

9640 

a  Pe^a^ 
a  Anetis 

W. 

90  36  41 

9479 

92  18  23 

9476 

94    0  11 

9479 

95  42    3 

9470   1 

W. 

46  58  53 

940T 

48  41    7 

9441 

50  23  45 

9490 

52    6  43 

9419 

Mars 

E. 

22  42  13 

9011 

21    3  33 

9070 

19  26  23 

9704 

17  51    8 

9976 

Pollux 

E. 

33    5  45 

9640 

31  25  35 

9670 

29  46    6 

9019 

28    728 

9060 

B^ulus 

£. 

67  41  30 

9986 

65  53  59 

9984 

64    622 

3980 

62  18  39 

9Daf7 

34 
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!• 

i 

14 


15 


16 


17 


18 


19 


20 


and 
Poeltlon. 


Sun  W. 

a  P^asi  W. 

a  Anetia  W. 

Aldebaran  W. 

Regulus  £. 

Spica  £. 

a  Pegasi  W. 

a  Anetis  W. 

Aldebaran  W. 

Regius  £. 

Spica  £. 

a  Arietis  W. 

Aldebaran  W. 

Mars  W. 

Regulus  £. 

Spica  £. 

Saturn  £. 

a  Arietis       W. 
Aldebaran   W. 

W. 

W. 

£. 

£. 

£. 


Noon. 


Mars 

Pollux 

Spica 

Saturn 

Antares 


a  Arietis      W. 
Aldebaran   W. 


Mars 

Pollux 

Spica 

Saturn 

Antares 


W. 

W. 

£. 

£. 

£. 


Aldebaran   W. 


Mars 

Pollux 

Spica 

Saturn 

Antares 

Venus 


W. 

W. 

£. 

£. 

£. 

£. 


21 


Aldebaran  W. 

Mars  W. 

Pollux  W. 

Regulus  W. 

Saturn  £. 

Antares  £. 

Venus  £. 

a  AquilflB  £. 

Mars  W. 

PoUux  W. 


122°  y  Ai 
97  23  58 
53  50  1 
19  38  21 

60  30  51 
114  0  25 

110  58  48 
67  44  36 

34  4  24 
46  6  13 
99  37  12 

81  46  17 
48  31  42 
17  25  42 
31  41  24 
85  12  34 
117  21  10 

95  45  44 
62  54  55 
30  42  15 
22  7  2 

70  52  8 

103  0  13 
116  24  28 

109  34  23 
77  8  18 
44  28  30 

35  0  56 
56  42  5 
88  48  57 

102  24  36 

91  6  29 
58  10  22 
48  21  3 
42  48  28 

74  52  45 
88  38  14 

124  32  53 

104  45  18 

71  36  46 

61  35  51 
24  46  51 
61  15  53 

75  11  9 

111  54  26 
121  47  57 

84  42  43 
74  34  51 


P.L. 
of 

Dm 


S5a6 
3469 
3400 
3217 
3223 
3333 

3480 
3339 
3200 
3210 
3214 

3331 
8306 
-3783 
3237 
3222 
8320 

8308 
3246 
3432 
3882 
3361 
3367 
8832 

8460 
3812 
3412 
3669 
3332 
3333 
8876 

8404 
8476 
3666 
3436 
3416 
3466 
8783 

8616 
8678 
8626 
8643 
3627 
3662 
3866 
8124 

3698 
3729 


nih. 


123°  48' id 
99  5  54 
55  33  35 
21  26  23 
58  42  58 

112  12  46 

112  40  17 
69  29  38 
35  52  51 
44  18  1 
97  49  5 

83  31  31 
50  19  57 
19  0  33 
29  53  37 
83  24  39 
115  33  13 


97 
64 
32 
23 
69 
101 
114 


30  5 
42  14 
25  3 
39  45 
5  11 
13  10 
39  1 


111  16  47 
78  54  0 
46  11  48 
36  40  33 
54  56  52 
87  3  30 

100  40  25 


92 
59 
50 
41 
73 
86 
122 

106 
73 
63 
26 
59 
73 
110 
120 


49  57 
52  10 


1 

5 

9 

-66 


1 
42 
31 
12 


56  56 

26  10 
16  11 
14  13 

27  5 
35  16 
31  49 
21  9 
20  16 


86  19  25 
76  10  52 


P.L. 

of 

Uff. 


8638 
8468 
8389 
3214 
8220 
8229 

8497 
8836 
3300 
8210 

8214 

• 

8833 
8213 
8692 
8388 
8326 
8334 

3376 
3363 
3431 
3803 
3368 
8264 
8836 

8464 
8822 
8417 
8669 
8843 
8333 
8384 

8417 
8487 
3661 
8460 
8428 
8479 
8747 

8630 
8692 
8636 
3664 
8643 
3698 
8871 
8118 

3714 
3743 


Vlh. 


125°28'3# 

100  47  52 

57  17  25 

23  14  30 

56  55  1 

110  25  2 

114  21  35 
71  14  45 
37  41  18 
42  29  48 
96  0  58 

85  16  42 
52  8  7 
20  97  23 
28  5  57 
81  36  49 
113  45  21 


99 
66 
34 
25 
67 
99 
112 


14  14 
29  24 
8  8 
14-  9 
18  24 
26  16 
53  39 


112  58  51 
80  39  27 
47  54  58 

38  20  25 
53  11  55 
85  18  18 
98  56  28 

94  33  8 
61^  41 
51  40  50 

39  23  18 
71  26  35 
85  14  29 

121  21  18 


108 
74 
64 
28 
57 
71 
108 
118 


6  40 
55  17 
52  18 

7  3 
55  1 
52  51 
48  14 
52  29 


87  55  46 
77  46  35 


P.L. 

of 

Diff. 


8630 
8460 
8380 
8211 
3218 
8236 

8606 

8338 
8200 
8311 
8314 

8836 

8216 
8620 
8289 
8329 

8337 

8384 

8360 
8418 
8741 
8376 
8370 
8831 

8478 
8838 
8433 
3661 
8866 
3348 
8394 

8431 
8499 
3667 
8466 
8441 
3493 
3761 

8646 

3607 
3649 
3666 
8666 
8614 
8887 
8114 

8730 

3766 


IXh. 


12/  9'  ^ 

102  29  50 

59  1  29 

25  2  40 
55  7  0 

108  37  13 

116  2  40 
72  59  56 

39  29  45 

40  41  37 
94  12  51 

87  1  49 
53  56  12 
22  15  51 

26  18  27 
79  49  5 

111  57  33 

100  58  12 

68  16  23 
a5  51  24 
26  49  54 
65  31  49 
97  39  33 

111  8  25 

114  40  35 

82  24  39 
49  38  0 
40  0  27 
51  27  14 

83  33  21 
97  12  45 

96  15  59 
63  14  56 
53  20  30 
37  41  17 

69  43  59 
83  33    5 

119  45  59 


109 
76 
66 
29 
56 
70 
107 
117 


46  50 
34  3 
30  -8 
46  44 
15    6 

14  16 

15  39 
24  37 


89  31  46 
79  22    0 


P.L. 

of 

VUL 


8887 
8470 
8371 
8206 

3316 
8338 

3617 
8831 


8313 
8314 

8840 
3319 
8664 
8346 
8388 
8381 


3367 
3406 


3378 


8498 
8844 

8480 
8048 


8406 

8444 

8611 
3074 
8483 
34A6 
9607 
9776 

9661 


9061 


9573 
9681 
9904 
8118 

9746 
9773 
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14 

8fitf*i  Nabm 

P.L. 

P.L. 

P.L. 

P.L. 

■nd 

Poeldoa. 

Midnight. 

of 
Uff. 

XV^ 

of 
Diff. 

JLVINh. 

of 
DIff. 

XXPi. 

of 

Diir 

• 

9693 

Sux 

W. 

128  49'  d 

SM5 

130  30  2^ 

9633 

132  ll'   & 

133  51' 4^ 

3691 

a  Pe^asn 

W. 

104  11  45 

347a 

105  53  39 

9476 

107  35  28 

9478 

109  17  11 

9488 

m  Anetis 

w. 

60  45  46 

9883 

62  30  15 

9366 

64  14  54 

9360 

65  59  41 

9Stt 

Aldebaran 

w. 

26  50  55 

99(M 

28  39  13 

9304 

30  27  35 

9303 

32  15  58 

9901 

R^ulus 

E. 

53  18  55 

S21S 

51  30  47 

9313 

49  42  37 

9311 

47  54  26 

9910 

Spica 

E. 

106  49  19 

9330 

105    1  21 

9318 

103  13  20 

9916 

101  25  17 

9915 

15 

a  Pepsi 

W. 

117  43  31 

9531 

119  24    1 

9646 

121    4  11 

9663 

122  43  57 

9568 

a  Anetis 

W. 

74  45  10 

9830 

76  30  27 

9339 

78  15  43 

9899 

80    1    0 

9330 

Aldebaran 

W. 

41  18  12 

9301 

43    638 

9303 

44  55    2 

9904 

46  43  24 

9306 

Bellas 
Spica 

E. 

38  53  27 

9314 

37    5  21 

9316 

35  17  18 

9319 

33  29  18 

9998 

E. 

92  24  44 

9314 

90  36  38 

9316 

88  48  34 

'9317 

87    032 

9990 

16 

a  Arietis 

W. 

88  46  50 

9344 

90  31  45 

9349 

92  16  33 

9866 

94    1  13 

9869 

Aldebaran 

W. 

55  44  11 

9334 

57  32    3 

9339 

59  19  49 

9934 

61    7  26 

9330 

Mars 

W. 

23  55  35 

9633 

25  36  17 

9490 

27  17  44 

9466 

28  59  47 

9447 

Re^us 
Spica 

E. 

24  31    8 

9354 

22  44    1 

9964 

20  57    9 

9976 

19  10  33 

9389 

E. 

78    1  26 

9387 

76  13  55 

9343 

74  26  31 

9948 

72  39  15 

9364 

Salum 

E. 

110    9  51 

9336 

108  22  15 

9339 

106  34  47 

3346 

104  47  26 

9960 

17 

a  Arietis 

W. 

102  41  56 

9403 

104  25  26 

9414 

106    8  41 

9496 

107  51  41 

9487 

Aldebaran 

W. 

70    3  11 

9376 

71  49  47 

9984 

73  36  11 

9998 

75  22  21 

9303 

Blars 

W. 

37  34  47 

9406 

39  18  14 

9406 

41    1  41 

9406 

42  45    7 

9408 

Potlax 

W. 

28  26  43 

9066 

30    4  23 

9036 

31  42  44 

9601 

33  21  38 

9568 

Spica 

E. 

63  45  26 

9393 

61  59  15 

9303 

60  13  17 

9811 

58  27  34 

9831 

Saturn 

E. 

95  53    1 

9386 

94    6  41 

9394 

92  20  33 

9803 

90  34  38 

9813 

Antares 

E. 

109  23  19 

9348 

107  38  22 

9350 

105  53  35 

3867 

104    9    0 

9866 

18 

a  Arietifl 

W. 

116  21  58 

9600 

118    2  59 

9636 

119  43  36 

3648 

121  23  48 

9563 

Aldebar^ 

W. 

84    9  35 

9366 

85  54  14 

9367 

87  38  37 

9879 

89  22  42 

9891 

Mars 

W. 

51  20  53 

9488 

53    3  33 

9446 

54  46    2 

9466 

56  28  19 

9465 

Pollux 

W. 

41  40  33 

9646 

43  20  42 

9646 

45    0  52 

9647 

46  41    0 

9661 

Spica 

E. 

49  42  51 

9879 

47  68  46 

9393 

46  15    0 

3406 

44  31  34 

9490 

Saturn 

E. 

81  48  40 

9366 

80    4  15 

9377 

78  20    8 

9380 

76  36  17 

9403 

Antares 

E. 

95  29  18 

9417 

93  46    7 

9498 

92    3  12 

9440 

90  20  34 

9458 

19 

Aldebaran 

W. 

97  58  30 

9466 

99  40  42 

9479 

101  22  34 

3487 

103    4    6 

9501 

Mars 

W. 

64  55  54 

9634 

66  36  34 

9637 

68  16  57 

3650 

69  57    1 

9664 

Pollux 

W. 

55    0    0 

9683 

56  39  18 

9693 

58  18  23 

9603 

59  57  14 

9618 

Spica 

E. 

35  59  39 

9600 

34  18  25 

9618 

32  37  37 

9686 

30  57  14 

9566 

Saturn 

E. 

68    I  42 

9409 

66  19  44 

9483 

64  38    7 

9497 

62  56  50 

9619 

Antares 

E. 

81  52    1 

9631 

80  11  17 

9636 

78  30  53 

9661 

76  50  50 

9666 

Venus 

E. 

118  11    0 

9793 

116  36  21 

9807 

115    2    2 

9698 

113  28    4 

9888 

20 

Aldebaran 

W. 

111  26  39 

9S76 

113    6    7 

9501 

114  45  14 

9607 

116  24    0 

9698 

Mars 

W. 

78  12  28 

9687 

79  50  33 

9663 

81  28  17 

9667 

83    5  40 

9688 

Pollux 

W. 

68    7  40 

9674 

69  44  55 

9687 

71  21  52 

9701 

72  58  31 

9716 

Regulns 

w. 

31  26    6 

9603 

33    5  10 

9607 

34  43  55 

9031 

36  22  22 

9635 

Saturn 

E. 

54  35  33 

9668 

52  56  20 

9603 

51  17  29 

9618 

49  38  59 

9634 

Antares 

E. 

68  36    3 

9648 

66  58  13 

9666 

65  20  46 

9683 

63  43  42 

9700 

Venus 

E. 

105  43  25 

9931 

104  11  33 

9938 

102  40    3 

9966 

101    8  53 

9979 

a  Aquilie 

E. 

115  56  42 

8113 

114  28  48 

8114 

113    0  55 

8116 

111  33    5 

8130 

21 

Mars 

W. 

91    7  25 

9763 

92  42  43 

9778 

94  17  40 

9794 

95  52  16 

9809 

PoUux 

W. 

80  57    5 

9786 

82  31  51 

9801 

84    6  18 

9816 

85  40  26 

9830 
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GBEENVICH  MEAN  TIME. 

LUNAB  DISTAKCBS. 

21 

Bte^iNaoM 

P.L. 

P.L. 

P.L. 

P.L. 

Mid 

NOQD. 

of 

Tllh. 

of 

Y9^ 

of 

!» 

of 

Podtton. 

1 

nuL 

INO. 
9088 

Dur. 

9879 

* 

Reguhis       W. 

38°  0'3f 

90SO 

39^3^  1« 

4?  1^  44 

42"^  52'  5l 

9884 

Saturn 

£. 

48    0  51 

96fiS 

4623    4 

9808 

44  45  38 

S681 

43    8  33 

9897    > 

Antaies 

B. 

62    7    2 

3718 

60  30  45 

9788 

58  54  53 

9764 

57  19  25 

9779 

Venus 

£. 

9938    5 

3S8e 

88    739 

8000 

96  37  34 

8838 

^    7  50 

8848 

a  Aqoike 

£. 

110    5  20 

tUft 

106  37  41 

8181 

107  10  10 

8138 

105  42  47 

8148 

22 

Mara 

W. 

^26  32 

9836 

99    028 

9840 

100  34    4 

9808 

102    7  19 

9879 

Pollux 

W. 

87  14  15 

98M 

88  47  45 

9808 

90  20  56 

9874 

91  53  49 

90BO 

Begulus 

W. 

50  53  37 

8787 

52  28  48 

9780 

54    3  40 

9790 

55  38  13 

9810   ; 

Satom 

E. 

35    823 

sn5 

33  33  24 

8789 

31  58  44 

9807 

30  24  26 

9899 

Antares 

E. 

49  28  15 

9880 

47  55  17 

9800 

46  22  45 

9911 

44  50  39 

9989 

VenuB 

E. 

.87  44  21 

8184 

86  16  40 

8H8 

84  49  19 

8168 

83  22  17 

SITS 

a  Aquils 

£. 

98  28  32 

8197 

97    2  19 

8908 

95  36  19 

83C0 

94  10  34 

8988 

Sun 

£. 

134  31  42 

8181 

133    3  58 

8187 

131  36  33 

8168 

130    9  27 

8188 

23 

Man 

W. 

109  48  42 

9948 

111  20    2 

9981 

112  51    4 

9976 

114  21  48 

9988 

PoUux 

W. 

99  33  36 

9908 

101    4  39 

9978 

102  35  26 

9967 

104    5  55 

8000 

Regulns 

w. 

63  26  32 

98n 

64  59  20 

9888 

66  31  52 

9801 

68    4    9 

9914 

AnSares 

£. 

37  17  11 

8019 

35  47  59 

8070 

34  19  20 

8104 

32  51  15 

8184 

Venus 

E 

76  11  49 

8948 

74  46  37 

8009 

73  21  41 

8378 

71  57    2 

8390 

a  AquUsB 

£. 

87    539 

saoo 

85  41  28 

8818 

84  17  35 

8380 

82  53  58 

8846 

Sun 

£. 

122  58  24 

8941 

121  33    3 

8964 

120    7  58 

8968 

118  43    9 

8981 

24 

Reffulus 

S|^ 

Venus 

W. 

75  41  50 

9908 

77  12  42 

9979 

78  43  21 

9969 

80  13  48 

9087 

w. 

22  30  58 

8089 

24    0    6 

8068 

25  29  13 

8064 

26  58  19 

8068 

E. 

64  57  35 

aSM 

63  34  24 

8804 

62  11  26 

8874 

60  48  40 

8884 

a  Aquilai 

E. 

76    0  21 

8484 

74  38  32 

8441 

73  17    3 

8468 

71  55  52 

8478 

Sun 

£. 

111  42  42 

8840 

110  19  17 

8361 

108  56    5 

8869 

107  33    5 

8873 

25 

* 

Be^QS 

Spica 

Venus 

W. 

87  43  27 

9088 

89  12  55 

8oa 

90  42  16 

8048 

92  11  29 

8068 

W. 

34  22  57 

8078 

35  51  40 

8078 

37  20  19 

8080 

38  48  54 

8089 

£. 

53  57  36 

8488 

52  35  53 

8487 

51  14  18 

8444 

49  52  51 

8460 

a  AqaHsB 

£. 

65  14  54 

8688 

63  55  45 

8068 

62  36  59 

8618 

61  18  35 

8889 

Sun 

£. 

100  40  39 

8418 

99  18  37 

8490 

97  56  43 

8496 

96  34  56 

8489 

26 

Begulus 
Spica 

W. 

9936    8 

8078 

101    4  50 

8070 

102  33  29 

8078 

104    2    5 

8079 

W. 

46  10  57 

8804 

47  39  14 

8088 

49    730 

8000 

50  35  44 

8or  1 

Saturn 

W. 

13  50    0 

8198 

15  17  38 

8190 

16  45  23 

8116 

18  13  14 

8111 

Venus 

£. 

43    7  11 

8476 

41  46  19 

8478 

40  25  30 

8480 

39    4  44 

8488 

a  Aquilfli 

£. 

54  52  47 

8768 

53  36  59 

8786 

52  21  42 

3817 

51    6  57 

8861 

Sun 

£. 

89  47  29 

8468 

88  26  12 

8466 

87    4  59 

8467 

85  43  47 

8468 

27 

B^^ulof 

W. 

111  24  52 

8000 

112  53  26 

8078 

114  22    2 

8077 

115  50  41 

8074 

Spica 

W, 

57  56  56 

8089 

59  25  15 

8001 

60  53  36 

8088 

62  22    0 

8086 

Saturn 

W. 

25  33  36 

8804 

27    1  53 

8001 

28  30  14 

8887 

29  58  38 

8884 

Antares 

W. 

15  12  22 

4108 

16  22  20 

8080 

17  35    0 

8806 

18  49  58 

8008 

Venus 

£. 

32  21  25 

8488 

31    0  47 

8407 

29  40    8 

8480 

28  19  28 

8486 

a  Aquibs 

£. 

45    236 

4088 

43  51  55 

4118 

42  42    5 

4171 

41  33  11 

4986    ; 

Sun 

£. 

78  58    4 

8468 

77  36  54 

8487 

76  15  42 

8464 

74  54  28 

! 

8468 

28 

Spica 

W. 

69  45    5 

8084 

71  13  59 

8009 

72  43    0 

8863 

74  12    7 

80C7 

Saturn 

w. 

37  22    0 

8080 

38  50  59 

8064 

40  20    4 

8847 

41  49  18 

8041 

Antares 

w. 

25  27  18 

8880 

26  49  51 

8849 

28  13    6 

8814 

2937    0 

8988 

Sun 

E. 

68    7  17 

8ttl 

66  45  35 

8496 

65  23  46 

8410 

64      1  51        8419 

xvin. 
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GREENWICH  MEAN 

T  — 

TIME. 

LUNAR  DISTANCES. 

1^ 

Bter^Kaa 

10 

P.L. 

P.L. 

P.L. 

P.L. 

mad 

Midniglit 

of 

XVh. 

of 

XVJU1»»- 

of 

XXP». 

of 

Poddoii. 

• 

PIff. 

Diff. 

INff. 

Diff. 

SI 

* 

sm 

1788 

R^fuldS 

w. 

44^^29' 4r 

SiOS 

46'  d    S 

4^  4^  1^ 

o      r      >i 

49  18    7 

9768 

SaUirn 

E. 

41  31  49 

971S 

39  55  26 

9799 

38  19  25 

9744 

36  43  44 

9760 

Antares 

E. 

55  44  21 

rm 

54    9  42 

9811 

52  35  27 

9880 

51     1  38 

9849 

Venun 

E. 

93  38  26 

8067 

92    9  24 

8074 

90  40  43 

8001 

89  12  22 

8107 

a  Aquil» 

E. 

104  15  33 

8166 

102  48  30 

8166 

101  21  38 

8174 

99  54  59 

8186    1 

1 

22 

Mars 

W. 

103  40  14 

vm 

105  12  49 

9901 

106  45    6 

9916 

108  17    3 

1 
9981 

Pollux 

W. 

93  26  22 

3008 

94  58  38 

9917 

96  30  35 

9931 

98    2  14 

9946 

Regaltifl 

W. 

57  12  29 

9834 

58  46  26 

9888 

6020    5 

9861 

61  53  27 

9864 

Sa^iro 

E. 

28  50  27 

9898 

27  16  48 

9864 

25  43  30 

9909 

24  10  31 

9886 

AntarM 

E. 

43  19    1 

9964 

41  47  50 

9977 

40  17    8 

8600 

38  46  54 

8034    ' 

Venus 

E. 

81  55  35 

3188 

80  29  11 

8904 

79    3    6 

8910 

77  37  19 

8388 

a  AquiUB 

E. 

92  45    3 

8348 

91  19  48 

8360 

99  54  49 

8978 

88  30    6 

8387    { 

Sun 

E. 

128  42  39 

8188 

127  16    9 

8198 

125  49  57 

8913 

124  24    2 

23 

Mars 

W 

115  52  15 

8008 

117  22  24 

8017 

8096 

118  52  16 

8080 

120  21  52 

9oa 

Pollux 

W. 

105  .36    8 

8018 

107    6    5 

108  S5  46 

8080 

110    5  11 

8061 

Reguluf 

W. 

69  36  10 

98M 

71    7  56 

99n| 

72  39  27 

9948 

74  10  45 

9050 

Antares 

E. 

31  23  47 

8168 

29  56  59 

8904 

28  30  54 

8943 

27    5  34 

8384 

Venus 

E. 

70  32  39 

8808 

69    8  31 

8816 

#67  44  38 

8839 

66  20  59 

8841    1 

a  AquOflB 

E. 

81  30  39 

8861 

80    737 

8876^ 

78  44  54 

8803 

77  22  28 

8408 

Son 

E. 

117  18  35 

8304 

115  54  15 

8806 

114  30  10 

8818 

113    6  20 

8880 

24 

Reeolns 

Siikra 

Venus 

W. 

81  44    4 

8006 

83  14  10 

8014 

84  44    5 

8093 

86  13  51 

8099 

W. 

28  27  22 

8090 

29  56  22 

8069 

31  25  18 

8065 

32  54  10 

8000 

£. 

59  26    5 

8804 

58    3  42 

8404 

56  41  30 

8418 

55  19  29 

8433 

a  Aqoike 

E. 

70  35    0 

8408 

69  14  28 

8611 

67  54  16 

9680 

66  34  24 

8540 

Sun 

E. 

106  10  15 

8881 

104  47  37 

8890 

103  25    8 

8808 

102    2  49 

8406 

25 

Re^us 

Spica 

Venus 

W. 

93  40  36 

8068 

95    936 

8008 

96  38  31 

8067 

98    722 

8070 

w. 

40  17  24 

8085 

41  45  52 

8088 

43  14  16 

8001 

44  42  38 

8003 

E. 

48  31  31 

8466 

47  10  18 

8401 

45  49  10 

8466 

44  28    8 

8471 

a  AqoilsB 

E. 

60    035 

8664 

58  42  59 

son 

57  25  48 

8103 

56    9    4 

8798 

Son 

E. 

95  13  16 

8488 

93  51  42 

8449 

92  30  13 

8446 

91    8  49 

8460 

26 

Re^os 
Spica 

W. 

105  30  40 

8081 

106  59  13 

8081 

108  27  46 

8081 

109  56  19 

8081 

W. 

52    3  58 

8007 

53  32  11 

8090 

55    025 

8096 

56  28  39 

8006 

Saturn 

W. 

19  41  10 

8108 

21    9  10 

8104 

22  37  15 

8101 

24    5  24 

8007 

Venus 

E. 

37  44    1 

8486 

36  23  20 

8487 

35    2  41 

8488 

33  42    3 

#**oo 

a  AqoilflB 

E. 

49  52  47 

8od0 

48  39  13 

8934 

47  26  17 

8005 

46  14    4 

4011    1 

Sun 

E. 

84  22  37 

8480 

83    1  29 

8161 

81  40  21 

8101 

80  19  13 

8400 

27 

R^^ulos 

W. 

117  19  22 

8071 

118  48    7 

8068 

120  16  55 

8004 

121  45  48 

8000 

Spica 

W. 

63  50  27 

8089 

65  18  59 

8078 

66  47  36 

8073 

68  16  18 

8000 

Saturn 

W. 

31  27    8 

8070 

32  55  42 

8076 

34  24  22 

8070 

35  53    8 

8006 

Antares 

W. 

20    648 

8610 

21  25  11 

8643 

22  44  49 

8480 

24    535 

8481 

Venus 

£. 

26  58  47 

8488 

25  38    3 

8481 

24  17  18 

8400 

22  56  31 

8478 

a  AquilsB 

E. 

40  25  18 

4806 

39  18  31 

4886 

38  12  56 

4474 

37    8  41 

4673 

Son 

E. 

73  33  10 

8440 

72  11  48 

8446 

70  50  23 

8441 

69  28  53 

8486 

28 

Spica 

W. 

75  41  22 

8040 

77  10  46 

8088 

78  40  18 

8090 

80    9  59 

8018 

Saturn 

W. 

43  18  40 

8084 

44  48  10 

8037 

46  17  50 

8010 

47  47  39 

8011 

Antares 

W. 

31    1  31 

8366 

32  26  34 

8981 

33  52    6 

8309 

35  18    5 

8187 

S47N 

• 

£. 

62  39  48 

SI06 

61  17  38 

8808 

59  55  18 

8800 

58  32  50 

8881 
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AT  GREENWICH  APPARENT  NOON. 


i 


O 


Fri. 
Sat 
Sun, 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thar. 
Fri. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun, 

Mon. 
Tues. 
Wed. 

Thur. 
Fri. 
Sat 
Sun, 

Mon. 


• 

g 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  smrs 


Appartut 
Right 


h      m      ■ 

22  47  56.31 
22  51  40.85 
22  55  24.90 

22  59  8.48 

23  2  51.60 
23  6  34.30 

23  10  16.58 
23  13  58.46 
23  17  39.95 

23  21  21.07 
23  25  1.82 
23  28  42.23 

23  32  22.32 
23  36  2.11 
23  39  41.62 

23  43  20.87 
23  46  59.90 
23  50  38.73 

23  54  17.37 

23  57  55.84 

0  1  34.18 

0  5  12.40 
0  8  50.54 
0  12  28.61 

0  16  6.64 
0  19  44.65 
0  23  22.66 

0  27  0.71 
0  30  38.80 
0  34  16.95 
0  37  55.181 

0  41  33.51 


Difll  for 
Ihoor. 


94)68 
9.346 
9.327 

9.306 
9.890 
9.272 

9.355 
9.238 
9.232 

9.207 
9.193 
9.178 

9.165 
9.153 
9.143 

9.133 
9.133 
9.115 

9.108 
9.103 
9.097 

9.093 
9.089 
9.087 

9.066 
9.066 
9.066 

9.068 
9.090 
9.093 
9.097 

9.103 


JtppUftHt 

Ptollnitlrm. 


_   o   I   « 

S.  7  38  31.9 
7  15  42.2 
6  52  46.1 

6  29  44.3 
6  6  37.1 
5  43  24.9 

5  20  8.2 
4  56  47.2 
4  33  22.31 

4  9  53.9 
3  46  22.7 
3  22  49.0 

2  59  12.9 
2  35  34.8 
2  11  55.3 

,  1  48  14.8 
1  24  33.4 
1  0  51.5 

0  37  9.6 
S.  0  13  28.0 
N.  0  10  13.1 

0  33  53.3 

0  57  32.1 

1  21  9.3 

1  44  44.5 

2  8  17.3 
2  31  47.4 

2  55  14.6 

3  18  38.4 

3  41  58.5 

4  5  14.6 

N.  4  28  26i2 


DifLfbr 
Ihoor. 


56.94 
57.21 
57.46 

57.69 
57.91 
58.11 

58.30. 
58.47 
58.63 

58.75 

58.87, 
58.97 

59.06 
59.13 
59.19 

59.33 
59.35 
59.36 

59.36 
59.34 
59.31 

59.16 
59.10 
59.03 

dO.O«S 

58.71 

OO.uO 

58.43 
58.37 

58.09 

57.90 


D6111I' 
dluMter. 


4  16.40 

6  10.15 
6    9.90 


6 
6 


6 
6 


6 
6 


9.65 
9.39 
9.14 

8.88 
8.63 
8.37 


6  8.12 

6  7.86 

6  7.60 

6  7.34 

6  7.08 

6  6.82 


6.56 
6.29 
6.02 


6  5.75 

6  5.48 

6  5.20 

6  4.92 

6  4.64 

6  4.36 

6  4.08 

6  3.80 

6  3.51 

6  3.23 

6  2.94 

6  2.66 

6  2.37 


16    2.09 


Sktoreal 
Time 
of  the 
Semi- 

diameter 


the 
Merid- 


65.44 
65*36 
65.29 

65.22 
65.16 
65.10 

65.04 
64.98 
64.93 

64.88 
64.83 
64.78 

64.74 
64.70 
64.66 

64.63 
64.60 
64.57 

64.55 
64.53 
64.51 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
^.49 

64.50 


BqQAtkmof 

Tfane, 

tobe 
mdded  to 
Appartia 

Tim; 


12  36.91 
12  24.94 
12  12.47 

11  59.53 
11  46.15 
11  32.33 

11  18.10 
11  a46 
10  48.44 

10  33.05 
10  17.29 
10     1.19 

9  44.77 
9  28.05 
9  11.05 

8  53.80 
8  36.33 
8  18.66 

8  0.80 
7  42.77 
7  24.60 

7  6.32 
6  47.96 
6  29.53 

6  11.06 
5  52.58 
5  34.09 

5  15.63 
4  57.22 

4  38.86 
4  20.59 

4    2.42 


DIff.ftir 
Ihoor. 


• 

0.488 
0.509 
0.529 

0.548 
0.566 
0.584 

0.601 
0.618 
0.634 

0.649 
0.664 
0.677 

0.690 

0.708. 

0.713' 

0.783 
0.738 
0.740 

0.748 
0.755 
0.760 

0.764 
0.767 
0.769 

0.770 
0.770 
0.770 

0.768 
0.766 
0.763 
0.759 

0.755 


Vvnu—UmA  Th— of  the  HemWtomefor  p— tngmiy  be  foond  Vy  ihtmettet  0».18  from  tho  Sldewl  Timo. 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

• 

1 

1 

• 

s 

1 

Bqoatkmof 
Time,    • 
to  be 
subtncttd 
frcftii 
Utam, 
Tim: 

DIff.fbr 
Ihonr. 

Sldenal 
Time. 

Appomtt 
Right  AMen^on. 

Dlltfor 
Ibonr. 

Appottut 
DacUnftttQii. 

DilLfor 
Iboar. 

Fri. 
Sat 
Sun, 

1 

2 
3 

h      m       0 

22  47  54.33 
22  51  38.91 
22  55  23.00 

9.368 
9.346 
9.397 

O           1           II 

S.  7  38  43.9 
7  15  54.0 
6  52  57.8 

56'!94 
57.21 
57.46 

12*  37*01 
12  25.04 
12  12.57 

• 

• 

0.488 
0.509 
0.529 

22  35  17*32 
22  39  13.87 
22  43  10.43 

Mon. 
Tues. 
Wed. 

4 
5 
6 

22  59    6.62 

23  2  49.79 
23    6  32.52 

9.308 
9.272 

6  29  55.8 
6    6  48.4 
5  43  36.1 

57.69 
57.91 
58.11 

11  59.64 
11  46.26 
11  32.44 

0.548 
0.566 
0.564 

22  47    6.98 
22  51     3.53 
22  55    0.08 

Thur. 

Fri. 

Sat. 

7 
8 
9 

23  10  14.84 
23  13  56.76 
23  17  38.29 

9.255 
9.238 
9.222 

5  20  19.2 
4  56  58.0 
4  33  32.8 

58.30 

58.47 
58.62 

11  18.21 
1 1     3.57 
10  48.55 

0.601 
0.618 
0.634 

22  58  56.63 

23  2  53.19 
23    6  49.74 

1  Stm, 
]  Mon. 
Tues. 

10 
11 
12 

23  21  19.45 
23  25    0.24 
23  28  40.69 

9.207 
9.192 
9.178 

4  10    4.2 
3  46  32.8 
3  22  58.9 

58.75 

58.87 
58.97 

10  33.16 
10  17.40 
10     1.30 

0.649 
0.664 
0.677 

23  10  46.29 
23  14  42.84 
23  18  39.39 

Wed. 
Thur. 
Fri. 

13 
14 
15 

23  32  20.82 
23  36    0.66 
23  39  40.^ 

9.165 
9.153 
9.142 

2  59  22.6 
2  35  44.2 
2  12    4.4 

59.06 
59.13 
59.19 

9  44.88 
9  28.16 
9  11.17 

0.690 
0.702 
0.713 

23  22  35.94 
23  26  32.50 
23  30  29.05 

Sat. 
\  Sufu 
Mon. 

16 
17 

18 

23  43  19.52 
23  46  58.59 
23  50  37.46 

9.132 
9.123 
9.115 

1  48  23.6 
1  24  41.9 
1     0  59.7 

59.23 
50.25 
59.26 

8  53.92 
8  36.44 
8  18.76 

0.723 
0.732 
0.740 

23  34  25.60 
23  38  22.15 
23  42  18.70 

Tues. 
Wed. 
Thur. 

19 
20 
21 

23  54  16.15 

23  57  54.67 

0     1  33.05 

9.108 
9.102 
9.097 

0  37  17.5 
S.  0  13  35.6 

N.  0  10    5.8 

59.26 
59.24 
59.21 

8    0.90 

7  42.88 
7  24.69 

0.748 
0.755 
0.760 

23  46  15.25 
23  50  11.80 
23  54    8.36 

Fri. 
Sat 
Sun. 

22 
23 
24 

0     5  11.32 
0    8  49.51 
0  12  27.62 

9.093 
9.069 
9.087 

0  33  46.3 

0  57  25.4 

1  21    2.9 

59.16 
59.10 
59.02 

7    6.41 
6  48.05 
6  29.61 

0.764 
0.767 
0.769 

23  58    4.91 
0    2     1.46 
0    5  58.01 

*  Mon. 
Tues. 
Wed. 

25 
26 
27 

0  16    5.70 
0  19  43.77 
0  23  21.83 

9.086 
9.086 
9.086 

1  44  38.4 

2  8  11.5 
2  31  42.0 

58.93 
58.83 
58.71 

6  11.14 
5  52.65 
5  34.16 

0.770 
0.770 
0.770 

0    9  54.56 
0  13  51.12 
0  17  47.67 

Thur. 
Fri. 
Sat 
Sun. 

28 
29 
30 
31 

0  26  59.92 
0  30  38.05 
0  34  16.24 
0  37  54.52 

• 

9.088 
9.090 
9.093 
9.097 

2  55    9.5 

3  18  33.6 

3  41  54.0 

4  5  10.4 

58.58 
58.43 
58.27 
58.09 

5  15.70 
4  57.28 
4  38.92 
4  20.64 

• 

0.768 
0.766 
0.763 
0.759 

.  0  21  44.22 
0  25  40.77 
0  29  37.32 
0  33  33.88 

0 

Mon. 

32 

0  41  32.90 

9.102 

N.  4  28  22.3 

57.90 

4    2.47 

0.755 

0  37  30.43 

s 

ron.— ThA  BeniidiuB 

MtorforMc 

ma  Moon  mmj  be  aira 

medttM 

nme  as  that  for  Apparent 

.Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 

r 

rHE  SUN'S 

• 

s 

1 

15 

1 

2 
3 

1 

• 

60 
61 
62 

Logulthm 
of  the 

of  the 
Earth. 

Diff.fbr 
Ihoar. 

lf«UlTIllM 

of 

ttteMlOh. 

IVm  LONQITUDS. 

Dlff.for 
Ihoor. 

LATITUDB. 

X 

X' 

340°  28'  37!!7 

341  28  47.9 

342  28  56.4 

28  3d'.5 
28  40.6 

28  49.0 

• 

150.46 
150.39 
150.32 

4-6.62 
0.56 
0.47 

?.9962270 
.9963389 
.9964514 

46.4 
46.7 
46.9 

h      m      ■ 

1  24  28.80 
1  20  32.89 
1  16  36.99 

4 
5 
6 

63 
64 
65 

343  29    ai 

344  29    8.1 

345  29  11.2 

28  55.6 

29  0.5 
29    3.5 

150.25 
150.17 
150.09 

0.86 

0J24 

4-0.10 

.9965644 
.9966778 
.9967915 

47.1 
47.3 
47.5 

1  12  41.08 
1     8  45.18 
1     4  4BJ2S 

7 
8 
9 

66 
67 

68 

346  29  12.4 

347  29  11.6 

348  29    8.7 

29    4.6 
29    3.7 
29    0.7 

150.01 
149.93 
149.64 

—0.04 
0.17 
0.28 

.9969056 
.9970199 
.9971346 

47.6 

47.8 
47.9 

1     0  53.37 
0  56  57.46 
0  53     1.55 

10 
11 
12 

69 
70 
71 

349  29    3.7 

350  28  56.6 

351  28  47.2 

28  55:6 
28  48.5 
28  39.0 

149.75 
149.66 
149.67 

0.37 
0.44 
0.49 

.9972497 
.9973652 
.9974811 

46.0 
48.2 

48.4 

0  49     5.64 
0  45    9.73 
0  41  13.83 

13 
14 
15 

72 
73 
74 

352  28  35.5 

353  28  21.5 

354  28    5.3 

28  27.2 
28  13.1 
27  56.8 

149:47 
149.38 
149.28 

0.51 
0.49 
0.44 

.9975975 
.9977147 
.9978327 

48.7 
49.0 
49.3 

0  37  17.93 
0  33  22.03 
0  29  26.12 

16 
17 

18 

75 
76 
77 

355  27  46.8 

356  27  26.0 

357  27    3.1 

27  38.3 
27  17.4 
26  ^.4 

149.19 
1494)9 
149.00 

0.35 
0.25 
0.14 

.9979516 
.9980714 
.9981922 

49.7 
50.1 
50.5 

0  25  30.22 
0  21  34.31 
0  17  38.40 

19 

20 

.21 

78 
79 
80 

358  26  38.0 

359  26  10.9 
0  25  41.7 

26  29.2 
26    2.0 
25  32.8 

148.91 
148.82 
148.74 

—0.01 

4-0.13 

0.26 

.9983139 
.9984366 
.9985603 

50.9 
61.4 
51.8 

0  13  42.50 
0    9  46.59 
0    5  50.68 

22 
23 
24 

81 
82 
83 

1  25  ia6 

2  24  37.6 

3  24    2.7 

25     1.6 
24  28.5 
23  53.5 

148.66 
148.50 
148.51 

0.39 
0.50 
0.59 

.9986851 
.9988108 
.9989373 

52.2 
62.6 
52.9 

so        1       SOT 

23  54    2.96 
23  50    7.06 

25 
26 
27 

84 
85 
86 

4  23  25.9 

5  22  47.3 

6  22    6.9 

23  16.6 
22  38.0 
21  57.5 

14^43 
148.35 

148.26 

0.65 
0.69 
0.70 

.9990644 
.9991920 
.9993200 

53.1 
53.3 
53.4 

23  46  11.15 
23  42  15.25 
23  38  19.34 

28 
29 
30 

87 
88 
89 

7  21  24.7 

8  20  40.8 

9  19  55.1 

21  15J2 
20  31^2 
19  4^.4 

148.20 
148.13 

148.05 

0.66 
0.61 
0.52 

.9994481 
.9995762 
.9997042 

534 
53.4 
53.3 

23  34  23.44 
23  30  27.58 
23  26  31.02 

31 
32 

90 
91 

10  19    7.'6 

11  18  18.2 

18  57.9 

18    8.4 

147.98 
147.90 

0.43 
4-0.31 

.9998320 
9.9999594 

53.2 
53.0 

23  22  35.72 
23  18  39.81 

Non  s  ^  oomspoQ 

idi  to  the  trmt  0^ 

laiiiosof  tl 

10  dAtt,  Kl  to  i 

;b«  iii«m  oqniiios 

:of Janoft 

ryOl. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


9 

% 

a 

I 

I 


BKMIDIAMSTXR. 


HORIZONTAL  PARALLAX. 


1 
2 
3 

4 

5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Noon. 


14  54.5 

15  1.3 
15  9.8 

15  19.4 
15  29.6 
15  39.5 

15  48.4 

15  56.1 

16  2.1 


16 
16 
16 


6.4 

9.1 

10.4 


16  10.3 
16  9.0 
16,  6.4 

16  2.5 
15  57.1 
15  50.3 

15  42.2 
15  33.1 
15  23.4 

15  13.8 
15  5.0 
14  57.6 

14  52.0 
14  48.9 
14  48.4 

14  60.7 

14  55.8 

15  3.6 
15  13.7 

15  25.4 


Midoigbt. 


14  57^.7 


15 
15 


5.4 
14.5 


15  24.5 
15  34.6 
15  44.1 

15  52.5 

15  59.3 

16  4.5 

16  7.9 
16  9.9 
16  10.5 

16  9.8 
16  7.9 
16  4.6 

16  0.0 
15  53.9 
15  46.4 

15  87.7 
15  28.3 
15  18.6 

15  9.3 
15  1.1 
14  54.5 

14  50.1 
14  48.3 
14  49.2 

14  52.9 

14  59.4 

15  8.4 
15  19.4 

15  31.6 


Koon. 

Dlir.for 
1  hour. 

54  3^2 

55  1.1 
55  32.4 

+0.87 
1.18 
1.41 

56     7.8 

56  45.0 

57  21.3 

1.53 
1.55 
1.45 

57  54.3 

58  22.3 
58  44.4 

1.28 
1.05 
0.79 

59    0.2 
59  10.2 
59  14.7 

0.53 

0.30 

+0.09 

59  14.5 
59    9.7 
59    0.3 

-0.10 
0.29 
0.49 

58  45.9 
58  26.2 
58     1.2 

0.71 
0.93 
1.15 

57  31.3 

56  57.8 
56  22.4 

1.33 
1.45 
1.49 

55  47.2 
55  14.7 
54  47.4 

1.43 
1.26 
1.00 

54  27.1 
54  15.5 
54  13.7 

0.67 
-0.28 
+0.14 

54  22.2 

54  41.1 

55  9.7 
55  46.6 

0.57 
0.99 
1.38 
1.68 

56  29.7 

+1.88 

Midnight 


II 


54  47.7 

55  16.1 

55  49.7 

56  26.4 

57  3.4 

57  38.3 

58  9.0 
58  34.1 

58  53.0 

59  5.9 
59  13.1 
59  15.2 

59  12.7 
59  5.6 
58  53.7 

58  36.7 
58  14.4 
57  46.8 

57  14.9 
56  40.2 
56  4.6 

55  30.5 
55  0.3 
54*36.2 

54  20.1 
54  13.3 
54  16.6 

54  30.4 

54  54.2 

55  27.2 

56  7.5 

56  52.6 


Dlff.fbr 
Ihonr. 


i« 
+1.04 

1.31 

1.48 

1.55 
1.51 
1.38 

1.17 
0.92 
0.66 

0.41 
+0.19 
-0.01 

0.20 
0.39 
0.60 

0.82 
1.04 
1.25 

1.40 
1.48 
1.47 

U35 
1.15 

0.84 

0.48 
-0.08 
+0.36 

0.79 
1.19 
1.54 
1.80 

+1.93 


BfnUDIAN  PASSAOX. 


h      m 

21     1.9 

21  50.2 

22  38.6 

23  27.0 

6 
0  15.6 


1 
1 
2 

3 

4 
5 

6 

7 


4.7 
54.7 
46.1 

39.2 
34.1 
30.7 

28.3 
26.0 

8  22.8 

9  17.9 

10  11.0 

11  1.9 

11  51.0 

12  38.7 

13  25.5 

14  11.9 

14  58.1 

15  44.5 

16  31.3 

17  ia4 

18    5.9 

18  53.5 

19  41.2 

20  28.9 

21  16.9 

22  5.2 


DUr.for 
1  hoar. 


m 
2.01 

2U)1 

2.01 

2.02 

2.04 

24)7 
2.11 
2.18 

2.25 
2.32 
2.38 

2.40 
2.38 
2.33 

2.25 
2.16 

2.08 

2.02 
1.97 
1.94 

1.93 
1.93 
1.94 

1.96 
1.97 
1.98 

1.98 
1.99 
1.99 
2.01 

2.03 


AGS. 


d 

24.7 
25.7 
26.7 

27.7 

28.7 

0.1 

1.1 
2.1 
3.1 

4.1 
5.1 
6.1 

7.1 
8.1 
9.1 

10.1 
11.1 
12.1 

13.1 
14.1 
15.1 

16.1 
17.1 
18.1 

19.1 
20.1 
21.1 

22.1 
23.1 
24.1 
25.1 

26.1 


b 
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GREEMWICH  MEAN  TIME. 

- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rlgbk  AiMniloii. 

nff. 

forlm. 

H'ftQUOftliiOtt* 

IHff. 
forlm. 

Hbnr. 

BlffatABMiiilon. 

Diir. 
for  1  m. 

• 

ThwillniHon 

dm: 

UnrlM. 

FRIDAY   1. 

SUNDAY    3. 

0 

h    m      • 

18  56  19.02 

0 

2.1017 

8.17  50  4^7 

N 

1.985 

0 

b    m     • 

20  37  34.48 

• 
9.1186 

S.14  3^  4^.6 

0.946 

1 

18  58  25.14 

9.10:i9 

17  48  42.0 

94no 

1 

20  39  41M 

9.1186 

14  32  47.6 

6um 

2 

19    0  31.29 

9.1077 

17  46  35.2 

9.156 

2 

20  41  48.11 

9.1186 

14  26  43.9 

•jOOO 

3 

19    2  37.46 

a.iosa 

17  44  23.3 

9.941 

3 

20  43  54.93 

9.1187 

14  20  35.7 

6.175 

4 

19    4  43.67 

3.1037 

17  42    6.3 

9.397 

4 

20  46    1.76 

9.1187 

14  14  22.9 

6.961 

5 

19    6  49.91 

9.1049 

17  39  44.1 

9.419 

5 

20  48    8.58 

9.1188 

14    8    5.6 

6.196 

6 

19    8  56.17 

9.1046 

17  37  16.9 

9.497 

6 

20  50  15.41 

9.1188 

14    1  43.8 

6.401   i 

7 

19  11    2.46 

9.1051 

17  34  44.5 

9.589 

7 

20  52  22.24 

9.1188 

13  55  17.5 

6.476  1 

8 

19  13    8.78 

9.1065 

17  32    7.0 

9.667 

8 

20  54  29.07 

9.1189 

13  48  46.7 

6.649 

9 

19  15  15.12 

9.1056 

17  29  24.4 

9.759 

9 

20  56  a5.91 

9.1189 

13  42  11.5 

6.698 

10 

19  17  21.48 

9.1069 

17  26  36.7 

9.837 

10 

20  58  42.74 

9.1189 

13  35  31.9 

6.697 

11 

19  19  27.86 

9.1066 

17  23  43.9 

9.999 

11 

21    0  49..58 

9.1140 

13  28  47.9 

6.770 

12 

19  21  34.27 

9.1070 

17  20  46.0 

30)07 

12 

21    2  56.42 

9.1140 

13  21  59.5 

6J)49 

13 

19  23  40.70 

9.1073 

17  17  43.0 

3.009 

13 

21    5    3.26 

9.1141 

13  15    6.8 

6J»14 

14 

19  25  47.15 

9.ion 

17  14  35.0 

3.176 

14 

21    7  10.11 

9.1141 

13    8    9.8 

6.986 

15 

19  27  53.62 

9.1080 

17  11  21.9 

8.961 

15 

21    9  16i)5 

9.1141 

13    1    8.5 

7U)57  1 

16 

19  30  an 

9.10B3 

17    8    3.7 

3.345 

16 

21  11  23.80 

9.1149 

12  54    2,9 

7.158  , 

17 

19  32    a61 

9.1066 

17    4  40.5 

3.499 

17 

21  13  30.65 

9.1149 

12  46  53.1 

7.198 

18 

19  34  13.14 

9.1000 

17    1  12.2 

8.513 

18 

21  15  37.50 

9.1149 

12  39  39.1 

7.968 

19 

19  36^  19.69 

9.1003 

16  57  38.9 

3.597 

19 

21  17  44.35 

9.1143 

12  32  20.9 

7.887 

20 

19  38  26A5 

9.1005 

16  54    0.5 

3.681 

20 

21  19  51i2l 

9.1143 

12  24  58.6 

7.406 

21 

19  40  32.8:3 

9.1007 

16  .50  17.0 

3.765 

21 

21  21  58.07 

9.1143 

12  17  32.2 

.  7.474 

22 

19  42  39.42 

9.1100 

16  46  28.6 

8.840 

22 

21  24    4.93 

9.1144 

12  10    1.7 

7.649 

23 

19  44  4a03. 
SAT 

9.1109 

UKDA 

S.16  42  35.2 
T   2. 

3.089 

23 

21  26  11.79 
MO 

9.1144 

>NDA1 

S.12    2  27.1 
!-  4. 

7.610 

0 

19  46  5^65 

9.1104 

S.  16  38  36.7 

44)15 

0 

21  28  18.66 

9.1145 

S.11  54  48.5 

7,677 

1 

19  48  59.28 

9.1107 

}6  34  33.3 

4UM)0 

1 

21  30  25.53 

9.1146 

11  47    5.9 

7.748 

2 

19  51    5.93 

9.1109 

16  30  24.9 

4.189 

2 

21  32  32.41 

9.1147 

1 1  39  19.4 

7.808 

3 

19  53  12.59 

9.1111 

16  26  1 1.5 

4.961 

3 

21  34  39.29 

9.1147 

11  31  28.9 

7.878 

4 

19  .55  19.27 

9.1113 

16  21  53.1 

4.847 

4 

21  36  46.17 

9.1148 

11  23  34.5 

7.938 

5 

19  57  25.95 

9.1115 

16  17  29.8 

4.490 

5 

21  38  SiiM 

9.1149 

11  15  36.3 

sjm 

6 

19  59  32.(54 

9.1117 

16  13    1.6 

4.519 

6 

21  40  59.96 

9.1151 

11    7  34.3 

8.066 

7 

20    1  39.35 

9.1110 
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12    20    47.3 

13 

20  46  14.67 

94)0ia 

14  14    9.9 

6.190 

O  Full -Moon, 

r  •      •      • 

19    20    55.3 

14 

20  48  20.16 

9.0017 

14    7  56.2 

6.36ft 

C  Lftot  Quart 

IBTi    •      • 

27    19    45i) 

15 

20  50  25.67 

941030 

14    1  38.1 

6.800 

16 
17 

,  20  52  31.20 
20  54  36.74 

94)033 
94)0U 

13  55  15.6 
13  48  48.a 

6.413 
6.406 

. 

m                   •_ 

18 
19 

20  56  42.29 
20  58  47.85 

94)030 
94)096 

13  42  17.3 
13  35  41.6 

4  ^%    Aw%         4    y% 

64MiO 
6.681 

<C  Perigee, 
<C  Apogee, 

^ 

.    .    12    10 

^ 

•      •      • 

A               •               A 

...    26    16. 

£ 

20 

21    0  53.42 

94)081 

13  29    1.6 

6.704 

W              ^               W 

21 

21    2  59.02 

94)084 

13  22  17.2 

6.776 

22 

21    5    4.63 

94)037 

13  15  28.5 

6.847 

33 

21    7  10.26 

94)030 

13   8  a%.5 

6.010 

24 

21    9  15^ 

94)943 

S.13    1  38.3 

6.000 

• 

• 
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f 

GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES 

;. 

1^ 

1 

Btir'tNuM 

ftod 

PodOon. 

Noon. 

P.L. 

of 

Diff. 

TTlk. 

P.L. 

Of 

Diff. 

VP»- 

P.L. 
of 

Dur 

rxi*. 

P.L. 

or 

ML 

4pica 
Saturn 
Antares 
Sun 

W. 

w. 
w. 

E. 

8f39  5(!i 
49  17  38 
36  44  30 
57  10  12 

8009 
800S 

8160 
837} 

83°  9  5i' 
50  47  47 
38  11  20 
55  47  24 

8001 
9994 
8147 
8364 

84%0'   i 
52  18    7 
39  38  33 
54  24  26 

9993 
9985 

8139 
8354 

86^  10  2^ 
53  48  39 
41    6    8 
53    1  17 

9868 

9976 
8110 
8844 

2 

Spica 
Saturn 
Antares 
Sex 

W. 
W. 
W. 
E. 

98  45  17 
61  24  19 
48  29  19 
46    232 

S0S4 
9935 

80-28 
8389 

95  16  53 
62  56    6 
49  58  57 
44  38    8 

9933 

9914 
8013 
8378 

96  48  43 
64  28    8 
51  28  54 
43  13  31 

9919 
9909 
9997 
8366 

98  20  47 
66    0  23 
52  59  10 
41  48  40 

9901 
9881 
9983 
8963 

3 

Spica 
Saturn 
Antares 
Sun 

W. 
W. 
W. 
E. 

106    4  44 
73  45  24 
60  a5  13 
34  40  43 

9848 
3831 
9908 

8190 

107  38  16 
75  19  10 
62    7  21 
33  14  22 

9881 
9819 
9894 
8177 

109  12    4 
76  53  13 
63  39  48 
31  47  45 

9819 
9807 
9880 
8168 

110  46    7 
88  27  32 
65  12  34 
30  20  52 

9807 
9796 
9865 

8150 

8 

Sun 

Mars 

PoUuz 

W. 

E. 
E. 

26  23  31 
89  16  17 
97  44    1 

9717 
9497 
9479 

27  59  48 
87  35    0 
96    2  18 

9710 
9491 
9473 

29  36  14 
85  53  35 
94  20  25 

9704 
9485 
9465 

31  12  49 
84  12    0 
92  38  22 

9080 
9479 
9458 

9 

Sun 
Mars 
PoUnx 
Regains 

W. 

E. 
E. 
£. 

39  17  56 

75  42  17 

84    6    4 

120  17    8 

9687 
9466 
9433 
9363 

40  55  21 

74    0    2 

82  23  16 

118  32  24 

9663 
9463 
9439 
9848 

42  32  52 

72  17  42 

80  40  22 

116  47  34 

9657 
9449 
9436 
9343 

44  10  29 

70  35  17 

78  57  24 

115    2  37 

9088 
9448 
9499 
9388 

10 

Sun 
Mars 
Pollux 
Begulus 

W. 

E. 
E. 
E. 

52  20    0 

62    222 

70  21  38 

106  16  27 

9634 
9437 
3414 
9331 

53  58    9 

60  19  40 

68  38  23 

104  30  58 

9631 
9437 
9413 
9313 

55  36  22 

58  36  57 

66  55    7 

102  45  25 

9698 
9436 
9413 
9316 

57  14  38 

56  54  15 

65  11  51 

100  59  49 

9695   1 
94S7 
9414 
3SU 

11 

Sun 

a  Arietis 
Mars 
Pollux 
Begulus 

W. 
W. 

£. 
E. 
E. 

65  26  50 
24  45  27 
48  21    2 
56  36    1 
92  10  58 

9616 
8066 
9446 
9436 
9804 

67    5  24 
26  14  31 
46  38  32 
54  53    4 
90  25    5 

9614 
9965 
9449 
9430 
9303 

68  43  59 
27  45  27 

44  56    8 
53  10  12 
88  39    9 

9613 
9889 
9453 
9435 
9301 

70  22  36 
29  17  59 
43  13  49 
51  27  27 
86  53  12 

9619 
9898 
9459 
9441 
9800 

12 

Sun 
a  Arietis 
Mars 
Pollux 
Regains 

W. 

W. 

E. 

£. 

£. 

78  36    0 
37  17  27 
34  44  34 
42  56  19 
78    3    9 

3600 
9639 
9603 
9486 
9996 

80  14  43 
38  55  43 
33    3  23 
41  14  49 
76  17    7 

9609 

9604 
9516 
9503 
9996 

81  53  26 
40  34  34 
31  22  32 
39  33  39 
74  31    5 

9609 

9563 
9533 
9519 
9396 

8332    9 
42  13  54 
29  42    2 
37  52  52 
72  45    3 

9609 

9663 

9551 

9587 
9988 

13 

Sun 

a  Arietis 
Aldebaran 
Renins 
Spica 

W. 

W. 

W. 

E. 

£. 

91  45  41 
5036    8 
16  14  14 
6:3  55    0 
117  23  38 

9611 
9496 
9396 

9303 
9313 

93  24  21 
52  17  24 
18    0  19 
62    9    3 
115  37  57 

9619 
9489 
9397 
9803 
9313 

95    3    0 
53  58  52 
19  46  23 
60  23    7 
113  52  16 

9618 
9489 
9398 

9304 
9313 

96  41  37 
55  40  31 
21  32  25 
58  37  13 
112    6  36 

9614 
9475 
9998 
9305 
9314 

14 

Sun 

a  Arietis 
Aldebaran 
Rc^us 
Spica 

W. 

W. 

W. 

E. 

E. 

104  54  18 
64  10  40 
30  22  14 
49  48  16 

103  18  35 

9691 
9464 
9306 
9314 
9330 

106  32  44 
65  52  58 
32    8    5 
48    2  37 

101  33    4 

9634 
9453 
9307 
9316 
9333 

108  11    7 
67  35  19 
33  53  54 
46  17    1 
99  47  36 

9096 
9450 
9309 
9319 
9333 

109  49  27 
69  17  42 
35  39  40 
44  31  29 
98    2  10 

9898 
9449 
9311 
9339 
9336 

15 

Sun 
a  Arietis 

W. 
W. 

118    0  18 

77  49  49 

9641 
9460 

119  38  17 
79  32  12 

96U 

9453 

121  16  12 
81  14  33 

9648 
9454 

122  54    2 
82  56  51 

96» 
9458 

XIT. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

U 

and 

w 

Midnight. 

p.  L. 
of 

XVJi. 

p.  L. 
of 

XVlNi^ 

p.  L. 
of 

XXlh. 

P.L. 
of 

t^ 

Poiitkm. 

o 

Diff. 

Diff. 

nuL 

Diff: 

1 

Spica 

W. 

87%l'    6 

9973 

89°  11   4^ 

9964 

90%2'4^ 

9964 

92°  13'  si 

99U 

Saturn 

W. 

55  19  22 

99M 

56  50  17 

9956 

58  21  25 

9946 

59  52  45 

9986 

Antares 

w. 

42  34    5 

1098 

44    2  23 

8076 

45  31    2 

8060 

47    0    0 

8044 

Sun 

E. 

51  37  56 

S3S3 

50  14  23 

8898 

48  50  39 

8813 

47  26  42 

8801 

2 

Spica 

W. 

99  53    5 

9890 

101  25  38 

9878 

102  58  25 

9866 

104  31  27 

9866 

Saturn 

W. 

67  32  53 

9660 

69    5  38 

3866 

70  38  38 

9866 

72  11  53 

9644 

Antares 

W. 

54  29  45 

9967 

56    0  39 

9969 

57  31  52 

9986 

59    3  23 

9938 

Son 

E. 

40  23  34 

9943 

38  58  14 

8999 

37  32  39 

8316 

36    6  49 

8968 

3 

Spica 

W. 

112  20  26 

9795 

113  55    1 

9789 

115  29  52 

jno 

117    4  59 

9766 

Saturn 

W. 

80    2    7 

9789 

81  36  59 

3769 

83  12    8 

9766 

84  47  33 

9744 

Antares 

W. 

66  45  38 

9861 

68  19    0 

9887 

69  52  41 

9899 

71  26  40 

9806 

Sun 

E. 

28  53  43 

sm 

27  26  18 

8138 

25  58  36 

8110 

24  30  38 

8096 

8 

Sun 

W 

32  49  34 

9669 

34  26  28 

3684 

36    329 

9678 

37  40  39 

9679 

Mars 

E. 

82  30  18 

9474 

80  48  28 

3469 

79    6  31 

3464 

77  24  27 

9460 

Pollux 

E. 

90  56  10 

9468 

89  13  50 

3447 

87  31  22 

3443 

85  48  46 

9487 

9 

SUK 

W. 

45  48  13 

9648 

47  26    2 

3646 

49    3  57 

3641 

50  41  56 

9688 

Mars 

E. 

68  52  48 

9448 

67  10  15 

3441 

65  27  40 

3440 

63  45    2 

9488 

Pollux 

E. 

77  14  21 

9419 

75  31  14 

3417 

73  48    4 

3416 

72    4  52 

9416 

Regulus 

E. 

113  17  34 

9886 

111  32  25 

^1 

109  47  11 

3898 

108    1  52 

9894 

10 

Sun 

W. 

58  52  59 

9098 

60  31  23 

3691 

62    9  49 

9619 

63  48  18 

9617 

Mars 

E. 

55  11  33 

9488 

53  28  52 

9489 

51  46  12 

9441 

50    3  36 

9448 

Pollux 

E. 

63  28  36 

9415 

61  45  23 

3417 

60    2  12 

9419 

58  19    5 

9499 

Begulus 

E. 

99  14    8 

9811 

97  28  25 

3809 

95  42  39 

9807 

93  56  50 

3306 

11 

Sun 

W. 

72    1  15 

9611 

73  39  55 

3610 

75  18  36 

9610 

76  57  17 

9609 

a  Arietis 

W. 

30  51  52 

9778 

32  26  55 

9799 

34    2  57 

9690 

35  39  51 

9668 

Mare 

E. 

41  31  38 

9465 

39  49  35 

9479 

38    7  43 

9480 

36  26    2 

9490 

Pollux 

E. 

49  44  50 

9448 

48    2  24 

9466 

46  20    8 

9466 

44  38    6 

9476 

Begulus 

E. 

85    7  13 

3800 

83  21  13 

9999 

81  35  13 

3999 

79  49  11 

3396 

12 

Sun 

W. 

85  10  52 

9609 

86  49  35 

9610 

88  28  17 

3610 

90    659 

3610 

a  Arietis 

W. 

43  53  40 

9646 

45  .33  49 

9639 

47  14  18 

3619 

48  55    5 

9607 

Mars 

E. 

28    1  59 

2674 

26  22  27 

9603 

24  43  35 

3686 

23    529 

9676 

Pollux 

E. 

36  12  30 

9560 

34  32  40 

9066 

32  53  24 

9616 

31  14  49 

9649 

Regulus 

E. 

70  59    1 

9099 

69  12  59 

9399 

67  26  59 

3800 

65  40  59 

9801 

13 

Sun 

W. 

98  20  13 

9615 

99  58  48 

9617 

101  37  20 

3618 

103  15  50 

9690 

a  Arietis 

W. 

57  22  19 

3470 

59    4  15 

9466 

60  46  18 

3460 

62  28  26 

9466 

Aldebaran 

W. 

23  18  26 

9800 

25    4  26 

9801 

26  50  24 

3803 

28  36  20 

9804 

Regulus 
Spica 

E. 

56  51  21 

9807 

55    5  31 

9808 

53  19  43 

3810 

51  33  58 

9819 

E. 

110  20  57 

9816 

108  35  19 

3816 

106  49  43 

3817 

105    4    8 

3818 

14 

Sun 

W. 

111  27  44 

9680 

113    5  58 

3688 

114  44    8 

3636 

116  22  15 

3688 

a  Arietis 

w. 

71    0    7 

9448 

72  42  33 

3448 

74  24  59 

3448 

76    7  25 

3449 

Aldebaran 

w. 

37  25  24 

9818 

39  11    3 

3316 

40  56  39 

3819 

42  42  12 

3899 

Re^us 
Spica 

E. 

42  46    0 

3894 

41    0  36 

3838 

39  15  17 

9881 

37  30    3 

9886 

E. 

96  16  47 

9897 

94  31  28 

3880 

92  46  12 

9889 

91    0  59 

9886 

15 

Sun 

W. 

124  31  47 

9656 

126    9  27 

9660 

127  47    2 

9668 

129  24  31 

9668 

a  Arietis 

W. 

84  39    6 

9469 

86  21  16 

9463 

88    3  23 

9466 

89  45  24 

9470   ' 

&2 
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GREENWICH  MEAN 

• 

TIMTE. 

LUNAR  DISTANCES. 

v 

15 

Bter^Namft 

P.L. 

P.L. 

P.L. 

P.L. 

■ad 

Noon. 

of 

TTP«- 

of 

Vlh. 

of 

IXh 

or 

PodtkHL 

1 

• 

Diff. 

Diff. 

Diff. 
9330 

Uffl 

Aldebaran 

W. 

44^  27^  4^ 

9334 

46^13'    & 

933T 

47  58' 2^ 

49^43' 41 

933S 

Regius 
Spica 

£. 

S5  44  54 

93SS 

33  59  51 

9343 

32  14  54 

9348 

30  30    5 

9353 

£. 

89  15  50 

3S37 

87  30  45 

9341 

85  45  45 

9344 

84    0  49 

9347 

16 

Sun 

W. 

131    1  55 

9673 

132  39  12 

96n 

134  16  23 

9083 

135  SI  27 

9687 

a  Arieds 

W. 

91  27  19 

947» 

93    9    9 

9480 

94  50  51 

9485 

96  32  26 

9490    ! 

Aldebaran 

W. 

58  28  42 

9SM 

60  13  25 

9357 

61  58    1 

9363 

63  42  31 

9300 

Mare 

W. 

22  49  56 

970t 

24  26  28 

9679 

26    3  36 

96517 

27  41  13 

9640 

Spica 

E. 

75  17  30 

9366 

73  33    9 

9379 

71  48  54 

9377 

70    4  46 

9389 

Saturn 

E. 

107  29    5 

•  9849 

105  44  17 

9854 

103  59  36 

9350 

102  15    2 

9368 

17 

a  Arietifl 

W. 

104  58    9 

3a96 

106  38  46 

9534 

108  19  12 

9543 

109  59  25 

9553 

Aldebaran 

W. 

7223    9 

9894 

74    6  52 

9401 

75  50  26 

9407 

77  33  51 

9413 

Mare 

W. 

35  53  50 

9fl07 

37  32  49 

9595 

39  11  51 

9504 

40  50  54 

9504 

Pollux 

W. 

30  35  43 

9727 

32  11  47 

9704 

33  48  22 

9684 

35  25  24 

9660 

Spica 

E. 

61  26    7 

3419 

59  42  50 

9419 

57  59  43 

9436 

56  16  46 

9433 

Saturn 

E. 

93  33  59 

3390 

91  50  10 

9390 

90    6  30 

9403 

88  22  59 

9400 

Antares 

E. 

107    5  29 

9461 

105  28  21 

9400 

103  41  20 

9473 

101  59  27 

9477 

18 

Aldebaran 

W. 

86    828 

9460 

87  50  51 

9456 

89  33    3 

3407 

91  15    3 

MTO 

Mara 

W. 

49    5  38 

9610 

50  44  18 

9015 

52  22  53 

9631 

54    1  20 

9636 

Pollux 

W. 

43  34  32 

9090 

45  12  48 

9636 

46  51    7 

96-26 

48  29  26 

9636 

Spica 

E. 

47  44  47 

9476 

46    8    0 

9486 

44  21  27 

9496 

42  40    8 

9506 

Saturn 

E. 

79  47  52 

9446 

78    5  23 

9454 

76  23    5 

9463 

74  40  58 

9471 

Antares 

E, 

93  32  16 

9519 

91  51  20 

9590 

90  10  35 

9530 

88  30    1 

95IB 

19 

Aldebaran 

W. 

99  41  57 

9599 

101  22  40 

9531 

103    3  10 

9541 

104  43  26 

9551 

Mare 

W. 

62  11  15 

9065 

63  48  42 

9674 

65  25  57 

9683 

67    3    0 

9609 

Pollux 

W. 

56  40  31 

9643 

58  18  28 

9648 

59  56.16 

9655 

61  33  59 

9061 

Re^his 
Spica 

W. 

19  45  48 

9061 

21  25  37 

9566 

23    5  19 

9573 

24  44  53 

9978 

E. 

34  17  25 

9666 

32:^7  44 

9581 

30  58  23 

9606 

29  19  23 

9619 

Saturn 

E. 

66  13  33 

9517 

64  32  43 

9537 

62  52    7 

9537 

61  11  45 

9547 

Antares 

E. 

80  10  21 

9665 

78  81    6 

3596 

76  52    5 

9607 

75  13  19 

9610 

20 

Mare 

W. 

75    4  54 

9744 

76  40  35 

9766 

78  16    1 

9767 

79  51  12 

9770 

PoUux 

W. 

69  39  57 

9709 

71  16  35 

9711 

72  53    0 

9731 

74  29  12 

9131 

Regulus 

W. 

33    0    8 

9031 

34  38  84 

9633 

36  16  46 

9643 

37  54  45 

965>9 

Saturn 

E. 

52  53  34 

9001 

51  14  41 

9613 

49  36    3 

9634 

47  57  42 

9696 

Antares 

E. 

67    328 

9000 

65  26  21 

9003 

63  49  31 

9706 

62  12  59 

9790 

21 

Mare 

W. 

87  43  17 

9838 

89  16  54 

9853 

90  50  16 

9864 

92  23  21 

9676 

PoUux 

W. 

82  26  46 

9785 

84    1  33 

9707 

85  36    6 

9808 

87  10  23 

90S0 

Regulus 

W. 

46    059 

9707 

47  37  28 

9710 

49  13  43 

9781 

50  49  41 

9749 

Satuni 

E. 

39  49  54 

9007 

38  13  10 

9710 

36  36  42 

9733 

35    032 

9795 

Antares 

E. 

54  15    5 

9795 

52  40  30 

9811 

51    6  16 

9838 

49  32  24 

984S 

a  Aqail» 

E. 

102  53    2 

3148 

101  25  51 

3155 

99  58  48 

3163 

98  31  55 

3179 

23 

PoUux 

W. 

94  57  56 

9881 

96  30  39 

9884 

98    3    7 

^005 

99  35  18 

9916 

Regulus 

W. 

58  45  46 

3801 

60  20  11 

9813 

61  54  23 

9835 

63  28  19 

9896 

Antares 

E. 

41  48  52 

9940 

40  17  24 

9003 

38  46  24 

9085 

37  15  52 

80QO 

a  AqnilsB 

E. 

91  20  12 

3933 

89  54  30 

3335 

88  29    1 

3347 

87    3  47 

83ao 

Venus 

E. 

110    6  19 

3900 

108  40  17 

3319 

107  14  30 

3333 

105  48  59 

3946 

Jupiter 

E. 

118  33  40 

9878 

117    0  53 

9^0 

115  28  21 

9001 

113  56    4 

9011 

23 

Pollux 

W. 

107  12  19 

9961 

108  42  55 

90M 

110  13  16 

3006 

111  43  22 

30» 

XVI. 
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GREENWICH  MEAK  TIME. 

1 

LUNAR  DISTANCES. 

• 

5a 

Ster'iNaB 

m 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

'•1 

15 

and 

Midniirht. 

of 

XVJi. 

or 

::viN»*. 

of 

XXIb. 

of 

Poddon. 

w 

DIff. 

DIff. 

Diff. 
9344 

IMS. 

Aldebanm 

w. 

5f28'5f 

S88T 

53''  12(  5f 

9840 

54  58'5# 

56''43'5S 

9848 

Repilus 

E. 

28  45  23 

38M 

27    0  50 

9866 

25  16  27 

9r8 

23  32  14 

9889 

SpiCA 

E. 

82  15  58 

9360 

80  31  12 

9355 

78  46  32 

9359 

77    1  58 

9363 

16 

Svs 

W. 

137  30  24 

9699 

139    7  14 

9606 

140  43  56 

9704 

142  20  30 

9710 

a  Ariedfl 

W. 

98  ]3  53 

9497 

99  55  12 

9508 

UOl  36  21 

9510 

103  17  20 

9517 

Aldebaran 

W. 

65  26  54 

9879 

67  11    9 

9877 

68  55  17 

9889 

70  39  17 

9388 

Mars 

W, 

29  ]9  14 

9696 

30  57  34 

9615 

3236    9 

9606 

34  14  55 

9600 

Spies 

E. 

68  20  46 

9366 

66  36  54 

9394 

64  53  10 

9389 

63    934 

9405 

Satam 

E. 

100  30  34 

9866 

98  46  14 

9878 

97    2    1 

9879 

95  17  56 

9884 

17 

a  Arielis 

W. 

in  39  24 

9B64 

113  19  10 

9074 

114  58  40 

9666 

116  37  54 

9506 

Aldebaran 

W. 

79  17    7 

9490 

81    0  13 

9498 

82  43    8 

9435 

84  25  53 

9443 

Mars 

W. 

42  29  57 

9596 

44    8  58 

'9599 

45  47  55 

9601 

47  26  48 

9605 

Pollux 

W. 

37    2  46 

9656 

38  40  25 

9646 

40  18  18 

9636 

41  56  21 

9639 

Spica 

E. 

54  33  59 

9441 

52  51  23 

9450 

51    8  59 

9456 

49  26  47 

9467 

Saturn 

E. 

86  39  37 

9416 

84  56  25 

9498 

83  13  24 

9431 

81  30  33 

9438 

An  tares 

£. 

100  17  42 

9484 

98  36    6 

9490 

96  54  40 

9497 

95  13  23 

9504 

18 

Aldebaran 

W. 

92  56  51 

94S4 

94  38  27 

9408 

96  19  50 

9509 

98    1    0 

9519 

Mars 

W. 

55  39  38 

96SS 

57  17  47 

9640 

58  55  47 

9649 

60  33  36 

9657 

Pollux 

W. 

50    7  46 

96-26 

51  46    3 

9680 

53  24  17 

9638 

55    227 

9638 

Spica 

E. 

40  59    3 

9517 

39  18  13 

95i9 

37  37  40 

9541 

35  57  23 

9554 

Saturn 

E. 

72  59    4 

9486 

71  17  22 

9489 

69  35  53 

9497 

67  54  36 

9507 

Antares 

£. 

86  49  40 

9546 

85    9  31 

9555 

83  29  34 

9565 

81  49  51 

9574 

19 

Aldebaran 

W. 

106  23  28 

9609 

108    3  15 

9679 

109  42  48 

9568 

111  22    6 

9504 

Mars 

W. 

68  39  50 

9709 

70  16  27 

9713 

71  52  50 

9798 

73  28  59 

9784 

V 

Pollux 

W. 

63  n  32 

9666 

64  48  55 

9676 

66  26    7 

9684 

68    3    8 

9699 

Re^os 

W. 

26  24  18 

9565 

28    333 

9598 

29  42  36 

9609 

41  21  28 

9619 

Spica 

E. 

27  40  45 

9681 

26    2  32 

3650 

24  24  45 

9671 

22  47  26 

9693 

Saturn 

E. 

59  31  37 

9566 

57  51  44 

9500 

56  12    5 

9560 

54  32  42 

9591 

Antaret 

E. 

73  34  49 

90Jf 

71  56  34 

9641 

70  18  35 

9654 

66  40  53 

9666 

20 

Mars 

W. 

81  26    8 

9700 

83    0  49 

9809 

84  35  14 

9815 

86    923 

9696 

Pollux 

W. 

76    5  11 

9741 

77  40  56 

9759 

79  16  27 

9763 

80  51  43 

9774 

Regulus 

W. 

39  32  29 

9668 

41    9  59 

9674 

42  47  14 

9665 

44  24  14 

9696 

Satom 

E. 

46  19  36 

9648 

44  41  46 

9660 

43    4  12 

9679 

41  26  55 

9684 

Antaras 

E. 

60  36  46 

9786 

59    0  52 

9749 

57  25  16 

9763 

55  50    1 

9779 

21 

Mars 

W. 

93  56  11 

9090 

95  28  43 

9909 

97    0  59 

9914 

98  33    0 

9997 

PoUnx 

W. 

88  44  24 

988i 

90  18  11 

9844 

91  51  41 

9856 

93  24  56 

9869 

Regului 

W. 

52  25  25 

9754 

54    0  54 

9766 

5536    7 

9778 

57  11    4 

9780 

Saturn 

E. 

33  24  38 

9747 

31  49    1 

9761 

30  13  42 

9774 

28  38  39 

9787 

Antares 

E. 

47  58  55 

9864 

46  25  48 

9801 

44  53    4 

9900 

43  20  45 

9990 

a  AquilcB 

E. 

97    5  11 

8180 

95  38  38 

8190 

94  12  17 

8900 

92  46    8 

8911 

22 

Pollux 

W. 

101    7  14 

9981 

102  38  54 

9948 

104  10  18 

9956 

105  41  26 

9960 

Regulus 

W. 

65    2    0 

9847 

66  35  27 

9850 

68    8  42 

9860 

69  41  37 

9881 

Antares 

E. 

35  45  50 

SOU 

34  16  20 

8069 

32  47  24 

8099 

31  19    5 

3194 

a  Aquil0 

E. 

85  38  49 

8978 

84  14    6 

8987 

82  49  39 

8301 

81  25  29 

8816 

Venus 

E. 

104  23  43 

8956 

102  58  41 

8970 

101  33  55 

8989 

100    9  23 

8995 

Jupiter 

E. 

112  24    2 

9994 

110  52  14 

9986 

109  20  41 

9947 

107  49  22 

9060 

23 

Pollux 

W. 

113  13  12 

8031 

114  42  46 

8048 

116  12    5 

8066 

117  41    9 

8000 
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\ 

GREENWICH  MEAN  TTl^fE. 

LUNAR  DISTANCES. 

h 

Btw^iNaa 

m 

^ 

P.L. 

PL. 

PL. 

P.L. 

ftnd 

Noon. 

or 

Nib- 

of 

VJh. 

or 

IXh. 

or 

23 

Poritkm. 

DUt 

DIff. 

♦ 

DUL 

Uff. 

Rcgulus 

w. 

7iU76 

3802 

72°  46  45 

2903 

O         1        II 

74  19    5 

3918 

75  51'     i 

3994 

a  AquilsB 

E. 

80    1  36 

8813 

78  38    0 

8347 

77  14  43 

8868 

75  51  44 

8879 

Venus 

E. 

98  45    6 

8807 

97  21    3 

8310 

95  57  14 

8831 

94  33  38 

8848 

Jupiter 

£. 

106  18  17 

2000 

104  47  26 

3061 

103  16  49 

3991 

101  46  25 

8001 

24 

Re|{:a1iis 
Spica 

W. 

83  28    9 

3071 

84  58  58 

3980 

86  29  35 

3969 

88    0    2 

1 

3907 

W. 

30  10  12 

8016 

31  40    2 

8038 

33    9  46 

8038 

34  39  23 

8088 

a  AquilsB 

£. 

69    1  45 

8470 

67  40  46 

8490 

66  20  11 

8611 

64  59  59 

86U 

Venus 

£. 

87  38  53 

8800 

86  16  33 

.8406 

84  54  23 

8416 

83  32  24 

8434 

Jupiter 

E. 

94  17  34 

8060 

92  48  23 

8060 

91  19  23 

8068 

89  50  34 

8070   ' 

Fomalhaut 

£. 

101  24  31 

8888 

100    1    4 

8846 

98  37  44 

8860 

97  14  30 

8860 

Sun 

E. 

131  45  54 

8880 

130  22  23 

8840 

128  59    4 

8864 

127  35  55 

8804 

25 

Renins 
Spica 

W. 

95  29  53 

8088 

96  59  25 

8080 

98  28  50 

8044 

99  58    8 

8080 

W. 

42    6    0 

8057 

43  35    2 

8003 

45    3  58 

8060 

46  32  49 

8070   1 

a  AquilsB 

E. 

58  25  10 

805i 

57    7  32 

8660 

55  50  23 

8709 

54  33  46 

8740   , 

Venus 

E. 

76  44  56 

8405 

75  23  53 

8471 

74    2  57 

8478 

72  42    8 

8404 

Jupiter 

E. 

82  28  50 

81 U 

81     0  55 

8118 

79  33    8 

8134 

78    5  27 

8)30 

Fomalhaut 

E. 

90  20    2 

8880 

88  57  30 

8808 

87  a5    5 

8800 

86  12  47 

8400 

Sun 

E. 

120  42  35 

8408 

119  20  20 

8408 

117  58  14 

8416 

116  36  14 

8430 

26 

Spica 

W. 

53  55  57 

8080 

55  24  25 

8067 

56  52  51 

8068 

58  21  15 

8000 

Saturn 

W. 

21  56  26 

8073 

23  25  10 

8078 

24  53  54 

8078 

26  22  37 

8078   I 

Venus 

E. 

65  59  33 

8600 

64  39  16 

8500 

63  19    3 

8613 

61  58  52 

8616 

Jupiter 

E. 

70  48  30 

8140 

69  21  21 

8168 

67  54  14 

8164 

66  27  10 

8150 

Fomalhaut 

E. 

79  23    7 

8488 

78    1  33 

8445 

76  40    7 

8461 

75  18  48 

8456 

Sun 

E. 

109  47  39 

8443 

108  26  10 

8440 

107    4  44 

8440 

105  43  20 

8448 

27 

Spica 

W. 

65  43    8 

8087 

67  11  33 

8086 

68  39  59 

8084 

70    8  28 

ooot 

Saturn 

W. 

33  46  22 

8008 

35  15  11 

8006 

36  44    3 

8008 

38  12  57 

8000 

Venus 

E. 

55  18  20 

8610 

53  58  14 

8616 

52  38    7 

8614 

51  17  58 

8619 

Jupiter 

E. 

59  12  10 

8158 

57  45  10 

8167 

56  18    9 

8156 

54  51    6 

8180 

Fomalhaut 

E. 

68  34  14 

8406 

67  13  44 

8808 

65  53  23 

8613 

64  33  12 

8090 

Sun 

E. 

96  56  40 

8440 

97  35  19 

8448 

96  13  57 

8440 

94  52  33 

8444 

28 

Spica 

W. 

77  31  50 

8003 

79    0  45 

8067 

80  29  48 

8063 

81  58  57 

8040 

Saturn 

W. 

45  38  34 

8080 

47    7  58 

8084 

48  37  28 

8038 

50    7    6 

0039 

Venus 

E. 

44  36  27 

8408 

43  15  55 

8488 

41  55  17 

8483 

40  34  33 

8476 

Jupiter 

E. 

47  35    6 

8187 

46    7  41 

8183 

44  40  11 

8137 

43  12  34 

8131    1 

Fomalhaut 

E. 

57  54  53 

8674 

56  35  49 

8687 

55  17    0 

8001 

53  58  27 

8017   i 

Sun 

E. 

88    4  41 

8494 

86  42  52 

8410 

85  20  57 

8418 

83  58  55 

•", 

29 

Spica 

W. 

89  26  49 

8007 

90  56  53 

2906 

9227    8 

^60 

93  57  34 

1 
9909 

Saturn 

W. 

57  37  25 

9008 

50    7  59 

3974 

60  38  44 

2006 

62    9  40 

9060 

Fomalhaut 

E. 

47^34 

8734 

46  14  12 

8763 

44  58  20 

8786 

43  43    3 

8839 

Sun 

E. 

77    638 

8806 

75  43  41 

8866 

74  20  33 

8846 

72  57  14 

8886 

30 

Spica 

W. 

101  32  56 

3930 

103    4  42 

3914 

104  36  43 

9001 

106    9    0 

9006 

Saturn 

W. 

69  47  42 

9000 

71  20    1 

3887 

72  52  36 

9876 

74  25  27 

9009 

Antares 

W. 

56    7  42 

^8000 

57  37  55 

3966 

59    827 

9000 

60  39  18 

9004 

Sun 

E. 

65  57  28 

^8370 

64  32  49 

8308 

63    7  54 

8360 

61  42  43 

8386 

31 

Saturn 

W. 

82  13  55 

9704 

83  48  31 

9780 

a5  23  25 

9700 

86  58  39 

9786 

Antares 

W. 

68  18  22 

3077 

69  51  11 

3861 

71  24  19 

3846 

72  57  48 

9636 

Sun 

E. 

54  32  39 

8108 

53    5  45 

8147 

51  38  32 

8183 

50  11     1 

8116   , 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTAl^CE:^. 

I| 

Btir'tNaoM 
ind 

Midnight. 

P.L. 
of 

xv«». 

P.L. 
of 

r 

P.L. 
of 

XXIb- 

P.L. 
of 

XVlUh. 

23 

Portion. 

o 

Dlff. 

Diff. 

IHff. 

Diff. 

Re<^os 

W. 

O         1         H 

77  22  57 

9984 

78''54'35 

90a 

80  25'5# 

9968 

8f5y    6 

9969 

a  Aqoila 

E. 

74  29    4 

8897 

73    6  44 

8416 

71  44  43 

8483 

70  23    3 

8461 

Venus 

E. 

93  10  16 

8364 

91  47    7 

8866 

90  24  10 

8876 

89    1  26 

8886 

Jupiter 

E. 

100  16  14 

soia 

98  46  16 

8033 

97  16  30 

8081 

95  46  56 

8041 

24 

Reoulua 

W. 

89  30  19 

8006 

91    0  26 

8013 

92  30  23 

8019 

94    0  12 

8096 

Spica 

W. 

36    8  55 

8089 

37  38  20 

8048 

39    7  39 

8048 

40  36  53 

8063 

a  Aquila 

E. 

63  40  12 

8666 

62  20  47 

8677 

61     1  48 

8601 

59  43  15 

8636 

Venua 

£. 

82  10  35 

8488 

80  48  56 

8443 

79  27  27 

8460 

78    6    7 

8466 

Jupiter 

E. 

88  21  55 

8088 

86  53  25 

8091 

85  25    5 

8090 

83  56  54 

8106 

Foiiialhaut 

£. 

95  51  22 

836a 

94  28  22 

8866 

93    5  28 

8874 

91  42  42 

8380 

Sum 

E. 

126  12  56 

8873 

124  50    7 

8880 

123  27  28 

8887 

122    4  57 

8396 

25 

Regiilus 

W. 

101  27  20 

8066 

102  56  25 

8069 

104  25  25 

8068 

105  54  20 

8066 

Spica 

W. 

48    1  35 

8074 

49  30  16 

8076 

50  58  53 

8060 

52  27  27 

8063 

a  Aquils 

E. 

53  17  41 

8773 

52    2    9 

8607 

50  47  14 

3844 

49  32  56 

8683 

Venus 

E. 

71  21  26 

8489 

70    0  50 

8496 

68  40  20 

8499 

67  19  54 

3603 

Jupiter 

E. 

76  37  53 

8184 

75  10  24 

8186 

73  43    2 

8143 

72  15  44 

3147 

Fomalhaat 

E. 

84  50  36 

8413 

83  28  33 

.     8416 

82    6  37 

8434 

80  44  48 

8481 

Sun 

E. 

115  14  20 

8436 

113  52  32 

8481 

112  30  50 

8436 

111    9  12 

8439 

26 

Spica 

W. 

59  49  38 

8090 

61  18    0 

8090 

62  46  22 

8090 

64  14  45 

8089 

Saturn 

W. 

27  51  20 

8073 

29  20    4 

8071 

30  48  48 

8070 

32  17  34 

3069 

Venus 

E. 

60  38  43 

3616 

59  18  36 

8616 

57  58  30 

8617 

56  38  25 

8617 

Jupiter 

E. 

65    0    8 

8168 

63  33    8 

8166 

62    6    8 

8166 

60  39    9 

8166 

Fomalhaat 

E. 

73  57  37 

8466 

72  36  34 

8473 

71  15  39 

8480 

69  54  52 

8488 

Sun 

£. 

104  21  58 

8460 

103    0  38 

8461 

101  39  19 

8461 

100  18    0 

8460 

27 

Spica 

W. 

71  37    0 

8079 

73    5  36 

8076 

74  34  16 

8073 

76    3    0 

8067 

Saturn 

W. 

39  41  56 

8067 

41  10  58 

8068 

42  40    5 

8049 

44    9  16 

8046 

Venus 

E. 

49  57  47 

8609 

48  37  33 

8606 

47  17  15 

8603 

45  56  53 

8496 

Jupiter 

E. 

53  24    1 

8161 

51  56  53 

8148 

50  29  41 

3146 

49    2  26 

8141 

Fomalhaat 

E. 

63  13  10 

8680 

61  53  19 

8689 

60  33  38 

8660 

59  14    9 

3663 

Sun 

E. 

93  31    7 

8441 

92    937 

8488 

90  48    3 

8434 

89  26  25 

3430 

26 

Spica 

W. 

83  28  14 

8089 

84  57  39 

8081 

86  27  13 

8034 

87  56  56 

8016 

Saturn 

W. 

51  36  52 

8016 

-53    6  46 

8006 

54  36  49 

8000 

56    7    2 

9993 

Venus 

E. 

39  13  43 

8470 

37  52  45 

8468 

36  31  39 

8466 

35  10  25 

8447 

Japiter 

E. 

41  44  50 

8116 

40  16  58 

8109 

38  48  59 

8101 

37  20  51 

3094 

Fomalhaat 

E. 

52  40  11 

8684 

51  22  13 

8668 

50    4  36 

8676 

48  47  22 

3696 

Sun 

E. 

82  36  45 

8899 

81  14  27 

8891 

79  52    0 

8868 

78  29  24 

3874 

29 

Spica 

W. 

95  28  12 

9969 

96  59    3 

9969 

98  30    7 

9949 

100    1  24 

9987 

Saturn 

W. 

63  40  50 

9946 

65  12  12 

9984 

66  43  48 

9998 

68  15  38 

9019 

Fomalhaat 

£. 

42  28  24 

8868 

41  14  27 

8911 

40    1  17 

8968 

38  49    1 

4093 

Sum 

£. 

71  33  44 

8836 

70  10    1 

8318 

68  46    4 

8801 

67  21  54 

8386 

30 

Spica 

W. 

107  41  33 

9876 

109  14  22 

9868 

110  47  28 

9860 

112  20  51 

9886 

Saturn 

W. 

75  58  34 

9849 

77  31  58 

9886 

79    539 

9833 

80  39  38 

9806' 

Antares 

W. 

62  10  28 

9989 

63  41  57 

9934 

65  13  46 

9909 

66  45  54 

9893 

Sun 

E. 

60  17  16 

8333 

58  51  33 

8908 

57  25« 

8193 

55  59  15 

3178 

31 

Saturn 

W. 

88  34  12 

9786 

90  10    5 

9790 

91  46  18 

9706 

93  22  51 

9689 

Antares 

W. 

74  31  38 

9818 

76    5  49 

9797 

77  40  21 

9781 

79  15  13 

9766 

Sun 

E. 

48  43  10 

8100 

47  15    0 

8088 

45  46  30 

8067 

44  17  40 

8061 

56 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 

4 
g 

^ 

s 

1 

1 

% 

>5 

s 

1 

Mon. 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Fri. 

5 

Rat 

6 

&m. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Fri. 

12 

Sat 

13 

Sun. 

14 

Mon. 

15 

1 
Tues. 

16 

Wed. 

17 

Thur. 

18 

Pri. 

Id 

Sat 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Fri. 

26 

Sat 

27 

.S^. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
Righl 


h      m      s 

0  41  33.51 
0  45  11.97 
0  48  50.54 

0  52  29.26 
0  56  8.14 

0  59  47.19 

1  3  26.43 

1  7  5.88 
1  10  45.55 

1  14  25.46 
1  18  5.62 
1  21  46.04 

1  25  26.74 
1  29  7.76 
1  32  49.09 

1  36  30.74 

I  40  12.76 

'  1  43  55.16 

1  47  87.95 
1  51  21.15 
1  55  4.77 

1  58  48.84 

2  2  33.37 
2  6  18.38 

2  10  3.87 
2  13  49.85 
2   17  36.35 

2  21  23.39 
2  25  10.96 
2  26  59.05 

2  32  47.68 


IMff.lbr 
llMMir. 


• 

9.102 
9.107 
9.112 

9.118 
9.125 
9.132 

9.140 
9.149 
9.159 

9.169 
9.180 
9.192 

9.204 
9.217 
9.231 

9.245 
9.260 
9.276 

9.293 
9.310 
9.328 

9.347 
9.367 
9.387 

9.408 
9.429 
9.450 

9*478 

9.494 
9.516 

9.539 


Appontii 


Diff.t»r 
Ihour. 


N.  4  2^  2d^.2 

4  51  33.0 

5  14  34.7 

5  37  30.9 

6  0  21.2 
6  23    5.2 

6  45  42.5 

7  8  13.0 
7  30  36.3 

7  52  51.9 

8  14  59.4 
8  36  58.4 

8  58  48.8 

9  20  30.3 
9  42    2.6 

10  3  25.2 
10  24  37.7 

10  45  39.8 

11  6  81.4 
11  27  12.0 

11  47  41.4 

12  7  59.2 
12  28    5.1 

12  47  5&8 

13  7  40.0 
13  27    8.2 

13  46  23.3 

14  5  25.0 
14  24  13.0 
14  42  46.8 

N.15     1    6.0 


57.90 
57.69 
57.47 

67.23 
56.96 
56.71 

56.43 
56.13 
55.82 

5549 
55.15 
54.79 

54.42 
54.04 
53.65 

53.24 
52.82 
52.38 

51.93 
51.47 
50.99 

50.50 
50.00 
49.48 

48.95 
48.41 
47.86 

47.29 
46.71 
46.11 

45.50 


S«inl- 


6 

6 
6 

6 
6 


2.09 
1.81 
1.53 

1.25 
0.97 
0.70 


0.43 
0.16 
5  59.89 


5  59.62 

5  59.35 

5  59.09 

5  58.82 

5  58.56 

5  58.29 

5  58.03 

5  57.77 

5  57.51 

5  67i25 

5  56.99 

5  56.73 

5  56.47 

5  56iJl 

5  55.95 

5  55.69 

5  55.44 

5  55.18 

5  54.93 

5  54.68 

5  54.44 


15  54.20 


Sideretl 
Time 
of  the 
Semi- 

diuneCer 

MtMilUt 

the 

Herid- 

Unu 


64.50 
64.52 
64.54 

64.56 
64.58 
64.61 

64.64 
64.67 
64.71 

64.75 
64.79 
64.83 

64.88 
64.93 
64.98 

65.04 
65.09 
65.15 

65.21 
65.27 
65.33 

65.39 
65.45 
65.52 

65.59 
65.66 
65.73 

65.81 
65.88 
65.96 

66.04 


Bqnatioiior 

Time, 

toU 

added  to 


stAtraeted 

jTont 
Apparent 


m  • 

4  2.42 

3  44.37 

3  26.44 

3  8.65 

2  51.03 

2  33.58 

2  16.32 

1  59.27 

1  42.43 

1  25.82 

1  9.46 

0  53.38 

0  37.58 

0  22.09 

0  6.91 


0    7.94 

0  22.44 

0  36.56 

0  50.28 

1  3.60 
1  16.50 

1  28.95 

1  40.94 

1  52.45 

2  3.48 
2  14.02 
2  24.05 

2  33.54 

2  42.50 

2  50.94 

2  56.84 


DUr.fcr 
1 


■ 

0.755 
0.749 
0.744 

0.738 
0.731 
0.723 

0.715 
0.706 
0.696 

0.686 
0.676 
0.665 

0.652 
0.639 
0.625 

0.611 
0.596 
0.580 

0.564 
0.547 
0.528 

0.509 
0.489 
0.469 

0.449 
0.428 
0.406 

0.384 
0.362 
0.941 

0.317 


Hon.  ^Iten  TJmeof  ttitBitfiMtometirp— Jnf  lay  bt  fcvnd  hf  nbtneli&c  Oi-U  from  ttM  SUtumX  TImw 
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AT  GREENWICH  MEAN 

NOON. 

• 

1 

1 

• 

1 

1 

THE  SUN'S 

Equation  of 

Time, 

tob* 

nrittratttd 

jTotn 

Diff.ft»r 
Ihonr 

SIderaal 
Urn*. 

AppartfU 
Bight  AmmmIob. 

IMff.  for 
Iboor. 

Apparent 

PiffililUMkllk 

DlfLfor 
Ibour 

added  to 
Mean 
Time, 

Mon. 
Tuej». 
Wed. 

1 

2 
3 

h      m       • 

0  41  32.90 
0  45  11.40 
0  48  50.02 

■ 

9.102 
9.107 
9.112 

N.  4  28  22.3 

4  51  29.4 

5  14  31.4 

57'!90 
57U>9 
67.47 

m      • 

4    2.47 
3  44.42 
3  26.49 

0.755 
0.749 
0.744 

h     m      • 

0  37  30.43 
0  41  26.98 
0  45  23.53 

Thur. 

Fri. 

Sat. 

4 
5 

6 

0  52  28.78 
0  56    7.70 
0  59  46.80 

9.118 
9.125 
9.132 

5  87  27.9 

6  0  18.4 
6  23    2.7 

67.23 
66.98 
66.71 

3    8.70 
2  51.06 
2  33.61 

0.738 
0.731 
0.723 

0  49  20.08 
0  53  16.64 
0  57  13.19 

Sun. 
Mon. 
Tues. 

7 
8 
9 

1     3  26.09 

1     7     5.58 
1  10  45.29 

9.140 
9.149 
9.159 

6  45  40.4 

7  8  11.2 
7  30  34.7 

66.43 
66.13 
65.82 

2  16.35 
1  59.29 
1  42.45 

0.715 
0.706 
0.606 

1  1  9.74 
1  5  6.29 
1    9    2.84 

Wed. 

Thur. 
Fri. 

10 
11 
12 

1  14  25.24 
1  18    5.43 
1  21  45.89 

9.169 
9.130 
9.192 

7  62  50.5 

8  14  58.3 
8  36  57.6 

65.49 
65.15 
64.79 

1  25.84 
1     9.48 
0  53.39 

0.686 
0.676 
0.665 

1  12  59.40 
1  16  55.95 
1  20  52.50 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

13 
14 
15 

16 
17 

18 

1  25  26.64 
1  29    7.70 
I  32  49.07 

1  36  30.77 
1  40  12.82 
1  43  bbJ2b 

9.204 
9.217 
9.231 

9.245 
9.260 
9.276 

8  58  48.3 

9  20  30.0 
9  42    2.5 

10    3  25.3 
10  24  38.0 
10  45  40.3 

64.42 

64.04 
63.65 

63.24 
62.82 
62.38 

0  37.59 
0  22.09 
0    6.91 

0.652 
0.639 
0.626 

0.611 
0.596 
0.680 

1  24  49.05 
1  28  45.61 
1  32  42.16 

1  36  38.71 
1  40  35.26 
1  44  31.82 

0    7.94 
0  22.44 
0  36.57 

Fri. 
Sat. 
Sun. 

19 
20 
21 

1  47  38.08 
1  51  21.31 
1  55    4.97 

9.293 
9.310 
9.328 

11     6  32.1 
11  27  12.9 
11  47  42.5 

61.03 
61.47 
60a)9 

0  50.29 

1  3.61 
1  16.51 

6.664 
0.649 
0.528 

1  48  28.87 
1  52  24.92 
1  56  21.48 

Mon. 
Tues. 
Wed. 

22 
23 
24 

1  58  49.07 

2  2  33.63 
2    6  18.67 

9.347 
9.367 
9.387 

12    8    0.4 
12  28    6.4 
12  48    0.3 

60.60 
50.00 
4948 

1  28.96 
1  40.95 
1  52.47 

0.609 
0.489 
0.469 

2  0  18.03 
2  4  14.58 
2    8  11.14 

Thur. 

Fri. 

Sat. 

25 
26 
27 

2  10    4.19 
2  13  50.20 
2  17  36.73 

9.408 
9.429 
9.450 

13    7  41.6 
13  27  10.0 
13  46  25.3 

48.96 
48.41 

47.86 

2    3.50 
2  14.04 
2  24.07 

0.449 
0.428 
0.406 

2  12  7.69 
2  16  4JU 
2  20    0.80 

Sun. 
Mon. 
Tues. 

28 
29 
30 

2  21  23.79 
2  25  11.38 
2  28  59.50 

9.472 
9.494 
9.516 

14    5  27.1 
14  24  15.1 
14  42  49.0 

47.29 
46.71 
46.11 

2  33.56 
2  42.52 
2  50.96 

0.384 
0.362 
0.341 

2  23  57.35 
2  27  53.90 
2  31  50.46 

Wed. 

31 

2  32  48.15 

9.539 

N.15     1     8.3 

45.50 

2  58.86 

0.317 

2  35  47.01 

N 

OR. — Tbt  Smildiaiii 

latoribrMi 

ma  Noon  may  bt  mso 

imodUMi 

Mtmo  M  Ukftftibr  Appartnt 

8 


58 


APRIL,    1867. 


Ill 
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THE  SUN'S 


S 
8 


1 

2 
8 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25< 

26 

27 

28 
29 
30 

31 


I 


o 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

116 
119 
120 

121 


2Vw  liONOITUDB. 


o        I 

11  18 


II 
18.2 


12  17  27.0 

13  16  33.9 

14  15  38.8 

15  14  41.6 

16  13  42.3 

17  12  40.8 

18  11  37.1 

19  10  31.2 

20  9  23.1 

21  8  12.7 

22  6  59.9 

23  5  44.9 

24  4  27.7 

25  3    8.3 

26  1  46.7 

27  0  22.9 

27  68  57.0 

28  57  29.2 

29  55  59.6 

30  54  28.2 

31  52  55.0 

32  51  20.2 

33  49  43.6 

34  48    5.4 

35  46  25.7 

36  44  44.5 

37  43     1.7 

38  41  17.4 

39  39  31.6 

40  37  44.3 


I      II 
18    8.4 

17  17.1 

16  23.9 

15  28.7 
14  31.5 
13  32.1 

12  30.5 
11  26.7 
10  20.7 

9  12.6 
8  2.1 
6  49.2 

5  34.1 
4  16.8 
2  57.3 

1  35.6 

0  11.7 

58  45.7 

57  17.8 
55  48.1 
54  16.6 

52  43.3 
51  8.4 
49  31.7 

47  53.4 
46  13.6 
44  32.3 

42  49.4 
41  5.0 
39  19.1 

37  31.7 


DHL  for 
Ihour. 


147.90 
147.83 
147.75 

147.66 
147.57 
147.48 

147.39 
147.30 
147.21 

147.11 
147.02 
146.92 

146.83 
146.74 
146.65 

146.55 
146.46 
146.38 

146.30 
146.23 
146.15 

146.08 
146.01 
145.94 

145.87 
145.81 
145.75 

145.69 
145.63 
145.56 

145.50 


LATITUPX. 


H-0.31 

0.18 

H-0.04 

—0.09 
0.20 
0.29 

0.87 
0.42 
0.44 

0.43 
0.38 
0.31 

0.22 
—0.10 
-4-0.03 

0.16 
0.30 
0.43 

0.54 
0.63 
0.70 

0.74 
0.75 
0.73 

0.68 
0.61 
0.51 

0.39 
a26 
0.13 

4-0.00 


Logarithm 

of  the 

BadioiTeetor 

oftho 

BMTth. 


9.9999594 

0.0000862 

.0002124 

.0003378 
.0004625 
.0005863 

.0007093 
.0008316 
.0009532 

.0010742 
.0011947 
.0013148 

.0014345 
.0015539 
.0016730 

.0017919 
.0019107 
.0020295 

.0021483 
.0022669 
.0023854 

.0025037 
.0026216 
.0027391 

.0028561 
.0029723 
.0030875 

.0032017 
.0083147 
.0034263 

0.0035363 


Diff.for 
Iboar. 


53.0 
62.7 
52.4 

52.1 
51.7 
51.4 

51.1 
50.8 
50.5 

50.3 
50.1 
50,0 

49.8 
49.7 
49.6 

49.5 
49.5 
49US 

49.5 
49.4 
49.3 

49.2 
49.0 

48.8 

48.5 

48.2 
47.8 

47.8 
46.7 
46.1 

45.5 


aUsvalOh. 


23  18  39.81 
23  14  43.91 
23  10  48.00 

23  6  52.09 
23  2  56.18 
22  59  OJSn 

22  55  4.36 
22  51  8.46 
22  47  12.56 

22  43  16.66 
22  39  20.75 
22  35  24.84 

22  31  28.93 
22  27  33.02 
22  23  37.11 

22  19  41.21 
22  15  45.31 
22  11  49.40 

22  7  53.50 
22  3  57.59 
22  0  1.68 

21  56  5.78 
21  52  9.87 
21  48  13.96 

21  44  18.05 
21  40  22.15 
21  36  2eJU 

21  82  30.38 
21  28  34.42 
21  24  38.51 

21  20  42.61 


Hon:  X 


to  tb*  IHM  •qoiBOx  of  tb*  date,  x'  to  tbo 


•qolnos  of  JoBoaiy  Od. 
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GREENWICH 

MEAN  ' 

TIME. 

1 

• 

g 

1 

THE 

MOON'S 

SnODIAlfBTER. 

HORIZONTAL  PARALLAX. 

ftlERIDIAN  PA88AOS. 

• 

^ 

s 

AOB. 

Noon. 

Hldnigbt. 

Noon. 

DULfor 
1  boar. 

Midnight 

IMff.fl>r 
Ihoor. 

DUr.for 
llMMir. 

1 

15  2^.4 

15  3^.6 

56'  29.7 

+1.88 

5d  5^.6 

II 
+1.93 

h'     m 

22     5J2 

m 
2.03 

26.1 

2 

15  3ao 

15  44.3 

57  15.8 

1.94 

57  39.0 

1.91 

22  54.3 

2.07 

27.1 

3 

15  50.5 

15  56.3 

58     1.6 

131 

58  23.1 

1.74 

23  44.6 

2.13 

2ai 

4 

16     1.6 

16    6.6 

58  43.1 

1.59 

59     1.2 

Ml 

6 

29.1 

5 

16  11.0 

16  14.6 

59  17.0 

1.21 

59  30.2 

0^ 

0  36.6 

2.20 

0.6 

6 

16  17.4 

16  19.4 

59  40.6 

0.74 

59  48.0 

0.50 

1  30.5 

2.29 

1.6 

7 

16  20.6 

16  21.1 

59  52.5 

+0.96 

59  54.2 

+0.03 

2  26.5 

2.37 

2.6 

8 

16  20.8 

16  19.9 

59  53.2 

-0.19 

59  49.6 

-0.39 

3  24JSI 

2.42 

3.6 

9 

16  18.3 

16  16.2 

59  43.8 

0.67 

59  36.1 

0.72 

4  22.8 

2.44 

4.6 

10 

16  13.6 

16  10<6 

59  26.6 

0.85 

59  15.8 

0.95 

5  21.3 

2.41 

5.6 

11 

16    7.4 

16    3.9 

59    3.9 

1.03 

58  51.2 

1.09 

6  ia6 

2.34 

6.6 

12 

16    0.3 

15  56.5 

58  37.8 

1.13 

58  24.0 

1.17 

7  ia9 

2.25 

7.6 

13 

15  52.7 

15  48.8 

58    9.8 

1.19 

57  55.4 

1J21 

8    6.7 

2.15 

a6 

14 

15  44.8 

15  40.8 

57  40.7 

1.23 

57  26.0 

1.23 

8  57.2 

2.06 

9.6 

15 

15  36.7 

15  32.7 

57  11.2 

1.24 

56  56.3 

1424 

9  45.8 

2.00 

10.6 

16 

15  28.6 

15  24.6 

56  41.4 

1J24 

56  26.5 

1.23 

10  33.0 

1.95 

11.6 

17 

15  20.5 

15  16.6 

56  11.8 

1.22 

55  57.2 

1.20 

11  19.4 

1.92 

12.6 

18 

15  12.7 

15    8.9 

55  43.0 

1.17 

55  29.1 

1.14 

12    5.4 

1.92 

13.6 

Id 

15    5^ 

15     1.8 

55  15.7 

1.09 

55    ai 

1.02 

12  51.5 

1.93 

14.6 

20 

14  58.6 

14  55J^ 

54  51.3 

a94 

54  40.5 

0.85 

13  38j0 

1.94 

15.6 

21 

14  53.1 

14  50.8 

54  30.9 

0.74 

54  22.7 

0.62 

14  24.8 

1.96 

16.6 

22 

14  49.0 

14  47.7 

54  16.1 

0.48 

54  11.3 

-0.32 

15  12i) 

1.97 

17.6 

23 

14  47.0 

14  46.8 

54    8.4 

-ai5 

54    7.7 

+0.03 

15  59.3 

1.97 

18.6 

24 

14  47  Jl 

14  48.2 

54    9.2 

+a22 

54  13.0 

0.42 

16  46.7 

1.97 

19.6 

25 

14  49.9 
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8.8M 

18 

20  39  15.05 

941668 

14  49  37J2 

6.8H 

18 

99  18  19.67 

941788 

8  44    9.6 

8Ji6 

19 

20  41  18J>4 

941l8i 

14  36  434) 

6.fU 

19 

99  90  17.13 

94)749 

8  35    4.8 

8Ji6 

90 

20  43  22.03 

941661 

14  30  46.3 

6.807 

20 

99  99  21.66 

9.6760 

8  96    3.9 

^•^^^^8 

91 

20  45  25.51 

f.OlOO 

14  94  44.3 

64)60 

21 

29  94  96J25 

9.6TiO 

8  16  59.8 

04M 

99 

20  47  28ii8 

941678 

14  18  38.0 

6.141 

29 

29  26  304K) 

94)780 

8    7  59.6 

9.146 

93 

20  49  39.45 

941677 

14  19  27.4 

6.919 

93 

22  28  ai.61 

9.r91 

7  58  49.3 

».lf7 

94 

20  51  35.91 

9416T7 

S.14    6  19.5 

6.984 

94 

22  30  40.39 

iJWOfi 

S.  7  49  99.0 

•.9«7    1 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Eamr. 


Bght  AMo&otttn* 


DUL 
ftorloi 


DeeUutldb. 


Diff. 


t 


How. 


Bighl 


Dur. 

for  Im. 


Deettaatioii. 


DIO. 
tbtlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

la 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


MONDAY  29. 


TUESDAY  aa 


22  30 
28  32 
22  34 
22  36 
22  39 
22  41 
22  43 
22  45 
22  47 
22  49 
22  51 
22  53 
22  55 
22  57 

22  59 

23  2 


23 
23 
23 


4 
6 

a 


23  10 
23  12 
23  14 
23  16 
23  18 
23  21 


1     s 

s 

40.39 

9J0I&09 

45.241 

iJOblA 

5ai6 

%I0&» 

55.15 

%JO0M 

0.22 

3.06ftl 

5.37 

9J0M9 

10.60 

9.0678 

15.91 

%oeM 

21.31 

3U)907 

26.80 

9.0923 

tf^yr 

%0M$ 

3a03 

S.09AI 

43.78 

9.008B 

49.62 

9.0083 

55.56 

9b0990 

1.61 

9^1016 

7.75 

9.1088 

14M 

9.1051 

2036 

9.1060 

26w83 

9.1067 

33.40 

^1105 

40.09 

9.1 13» 

46J90 

9^114* 

SSJS^ 

9.1164 

0.87 

9.1188 

S.  f  4€l2§.0 
7  40  12.6 
730  53.3 
7  21  31.0 
7  12  5.8 
7  2  37.7 
6  58  6.8 
6  43  33.1 
6  33  56.6 
6  94  17.4 
.  6  14  35ii 
6  4  50.9 
5  55  3.7 
5  45  13.9 
5  35  21.6 
5  25  26.8 
5  15  20.5 
5  5  30.0 
4  55  2a0 
4  45  23.6 
4  35  17.0 
4  25  8.1 
4  14  57.0 
4    4  43.7 

S.  3  54  28.4 


p.S97 
01347 


9.444 

0.493 

9.880 

OJOft 

9,631 

9.876 

».Tfl 

0.788 

9.606 

9J851 

9<893 

9;984 

9.974 

18.814 

104M8 

10j099 

10.1S9 

10.168 

10.999 

10J988 

10J81S 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

26 

21 

22 

23 

24 


h     m     ■ 

23  21    0.87 

23  23    8i)3 

23  25  15.321 

23  27  22.74 

2:3  29  30.29 

23  31  37.97 

23  33  45.79 

23  35  53.74 

23  38    1.83 

23  40  10L06 

23  42  18.44 

23  44  26.97 

23  46  35.64 

23  48  44.46 

23  50  5a44 

23  53    2.58 

23  55  11.87 

23  57  21^.33 

23  59  30i^ 

0    1  4a73 

0    3  5068 

0    6    0.80 

0    8  11.10 

0  10  21^7 

0  12  32.129 


9.1183  S. 

9.1304 

9.1336 

9.1346 

9.1370 

9.1393 

9.1314 

9.1387 

9.1860 

9:i884 

911409 

9^1488 

9.1488 

9^1484 

9.1610 

9.16Sb 

9.1668 

9.1690 

9.1617 

9.16U 

9.1678 

9.1703 

9^731 

9L1768 

&178I 


3^ 


a 

N. 
N. 


5^  2^4 
3  44  11.0 
3  33  51.6 
3  23  30J2 
3  13  6.9 
3  2  44.71 
2  52  14.7 
2  41  45.91 
2  31  15.4 
2  20  43.3 
2  10  9.5 
1  59  34JI 
1  48  57.4 
1  38  19.1 
1  27  39.3 
1  16  58J2 
1  6  1.5.8 
0  55  32.1 
0  44  47.3 

0  34   ].a 

0  23  14.3 
0  12  26.2 
0  1  37.2 
0    9  12.7 

0  20  a4t 


u 
0.978 

0.807 

0li840 

0.879 

0.404 

OU88 

0.466 

0.494 

0.639 

10.649 

10.676 

10.603 

10.096 

10.860 

10.674 

n.696 

10.717 

10.738 

10.787 

10.776 

10.793 

10.609 

10.894 

10.839 

18.869 


.  ■    I  .w    t= 


iii   11    ■as 


...       ...LI— t- 


ifc 


7=C 


53= 


PHASES  OF  THE  MOOEK 


•^^•^ 


0  New  Moon, 4  10  4i) 

}>  First  Quarter, 11  3  9J 

O  FaU  Moon, 18  11  6j0 

C  Lasl  Qnarter, 26  14  0.9 

.           I       ,      I       ■    I      I  III 

C  Perigee, 7  13.3 

C  Apogee 23  lOil^ 


^^. 
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GREEN  VnCH  MEAN  TIME. 

LUNAR  DISTAMCK8. 

V 

1 

Star's  Nmm 

•ad 

PorifekNi. 

Noon. 

P.L. 
of 

* 

TIP*. 

P.L. 
of 

Vlh. 

P.L. 

of 

Diff. 

9843 
9718 
8001 

IXh- 

P.L. 
of 

Saturn 

Antares 

Sun 

W. 
W. 
£. 

94°  59' 4^ 
80  50  27 
42  48  30 

9874 
9749 
tOS4 

94^3^    6 
82  26    2 
41  19    0 

9856 

9738 
3018 

98  14  3^ 
84    1  58 
39  49    9 

99  52  3^ 
a?  38  16 
38  18  57 

9701 
9985 

2 

Antares 
Sun 

W. 
£. 

93  45    3 
30  42  48 

9699 
9009 

95  23  28 
29  10  33 

9807 
9867 

97    2  13 
27  37  57 

9509 
9679 

98  41  19 
26    5    1 

95n 

9858 

6 

Sun 
Mara 
Begulus 

W. 

£ 

£. 

21  18  55 

74  38    4 

110  44    3 

9514 
9S66 

9907 

22  59  35 

72  53  25 

108  55  46 

9517 
9359 
9903 

24  40  24 

71    8  41 

107    7  23 

9519 
9846 
9100 

26  21  21 

69  23  52 

105  18  55 

9507 
9346 
9196 

7 

Sun 
Mara 
Begulus 

W. 

E. 

£. 

34  47  31 
60  39  13 
96  15  29 

9499 
9349 

9188 

36  28  55 
5^54  16 
94  26  40 

9401 
9344 
9188 

38  10  21 
,57    9  20 
92  37  51 

9490 
9348 
9188 

39  51  48 
55  24  28 
90  49    2 

9100 
9345 
9186 

8 

Sun 
Mara 
Regulus 

W. 

£. 

£. 

48  18  47 
46  41  16 
81  45  15 

9497 
9971 
9194 

50    0    4 
44  .57    0 
79  56  39 

9800 

9378 
9100 

51  41  17 
43  12  53 

78    8    6 

9503 
9385 
9900 

53  22  25 
41  28  57 
76  19  38 

1807 
9304   : 
«04 

9 

Sun 
Mara 
Regius 
Spica 

W. 
£. 
£. 
£. 

61  46  44 

32  52  56 

67  18  48 

120  47  29 

9530 
9455 

99-M 
9999 

63  27  16 

31  10  40 

65  30  59 

118  59  59 

9585 

9479 
9931 
9944 

65    7  40 

29  28  48 

63  43  17 

117  12  36 

9541 
940i 
9237 
9948 

66  47  55 

27  47  24 

61  55  44 

115  25  19 

9517 
951S 

99a 

9953 

10 

Sun 

Aldebann 
Rejrulus 
Spica 

W. 
W. 
£. 
£. 

75    7    5 

27    9  44 

53    0  18 

106  31    0 

9560 
9968 
9975 
9969 

76  46  26 

28  56  30 

51  13  42 

104  44  35 

9668 
9975 
9963 

9960 

78  25  38 

30  43    6 

49  27  17 

102  58  20 

9508 
998-2 
9900 
9990 

80    4  39 

32  29  32 

47  41    3 

101  12  14 

9803 

9980 : 

9206    [ 
990S    ' 

• 

11 

Sun 

Aldebann 
Re^us 
Spica 

W. 
W. 

£. 
£. 

88  17    6 
41  19    3 
38  52  44 
92  24  23 

9843 
9396 
9336 

9330 

89  55    2 
43    4  24 
37    7  41 

90  39*21 

9859 
9334 
9347 
9347 

91  .32  47 
44  49  34 
35  22  50 
88  54  31 

9880 
9349 
9358 
9355 

93  10  21 
46  34  33 
33  38  12 
87    9  51 

9088    ' 
9S4» 

988S 

12 

Sun 

Aklebaran 
Spica 
Saturn 

W. 
W. 
£. 
£. 

101  15  18 
55  16  37 
78  29  27 

109  34  59 

9719 
9860 
9403 
9374 

102  51  43 
57    027 
76  45  57 

107  50  47 

9790 
9897 
9419 
9369 

104  27  56 
58  44    6 
75    2  39 

106    6  46 

9799 
9405 
9490 
9300 

106    3  57 
60  27  33 
73  19  33 

104  22  56 

9738 

94ia 

9498 

13 

Sun 

Aldebaran 

PoUux 

Mara 

Spica 

Saturn 

W. 

W. 

W. 

W. 

E. 

E. 

114    1    4 
69    1  55 
27  30  19 
23  17  28 
64  47    3 
95  46  42 

9763 
9455 

9656 
9779 
9479 
9436 

115  35  54 
70  44  12 
29    3  31 
24  52  23 
63    5    9 
94    4    2 

9709 
9489 
9696 
9780 
9460 
9448 

117  10  33 
72  26  18 
30  37  24 
26  27  32 
61  23  28 
92  21  33 

9801 
9471 
9801 
9780 
9480 
9455 

118  44  59 
74    8  12 
32  11  51 
28    2  53 
59  4!  59 
90  39  16 

9810 
9479 
9178 
975S 
9407 
948t 

14 

Sun 

Aldebann 

Pollux 

Mara 

Spica 

Saturn 

Antares 

W. 

W. 

W. 

W. 

£. 

£. 

£. 

126  34  L3 
82  34  50 
40    934 
36    1  10 
51  17  42 
82  10  41 
97    336 

9658 

9590 
9799 
9744 
9543 
9604 
9563 

128    7  28 
84  15  a5 
41  45  44 
37  36  50 
49  37  28 
80  29  33 
95  24  17 

9688 

9590 
9716 
9747 
9553 
9519 
9500 

129  40  31 
85  56    8 
43  22    0 
39  12  27 
47  57  28 
78  48  36 
93  45    8 

9878 
9537 
9715 
9760 
9589 
9590 
9508 

131  13  22 
87  36  30 
44  58  20 
40  48    0 
46  17  41 
77    7  51 
92    6  10 

9808 
9548 

9718 
9784 
95T8 
9598 
9807 

15 

Aldebaran 

W. 

95  55  28 

9567 

97  34  41 

9595 

99  13  43 

9804 

100  52  33 

9819 

XIV. 
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# 

- 

LUNAR  DISTANCES. 

1 

•ad 

POilfelOO. 

Midnight. 

P.L. 

of 

IMfl. 

XVb. 

P.L. 

of 

DUL 

XVII^ 

P.L. 

of 

DUL 

9680 
9664 
9986 

XXPi. 

P.L. 
of 
.  DUL 

Saturn 

Antares 

Son 

W. 
W. 

£. 

10f30  5f 
87  14  55 
36  48  25 

9611 
96BS 

990a 

103'   9'  31 
88  51  55 
35  17  32 

9606 
9669 
9061 

104^8  3^ 
90  29  17 
33  46  18 

106V  5l 

92    6  59 
32  14  43 

9664 

9686 
9919 

2 

Antares 
Sun 

£. 

100  20  45 
24  31  46 

SflSt 

9B43 

102    0  31 
22  58  13 

■ 

9648 
9838 

103  40  37 
21  24  21 

9686 
9814 

105  21    2 
19  50  10 

9690 
9800 

6 

Sujf 
Man 

Regains 

£ 
£. 

28    225 

67  39    0 
103  30  21 

S603 
9S44 
9191 

'29  43  35 

65  54    5 

101  41  43 

9499 

9sa 

9100 

31  24  50 
64    9    8 
9953    1 

9496 
9849 

9188 

33    6    9 
62  24  11 
98    4  16 

9404 
9849 
9187 

7 

Mars 
Begnlns 

W. 

£. 
£. 

41  33  15 
53  39  38 
89    0  13 

9491 
93»1 
9180 

43  14  41 
51  54  53 
87  11  25 

9499 
9866 

9188 

44  56    5 
50  10  14 
85  22  39 

9498 
9869 
9189 

46  37  27 
48  25  41 
83  33  56 

9496 
9866 

9199 

8 

Sun 

Mars 

Renins 

W. 

£. 
£. 

55    329 
39  45  14 
74  31  16 

961 1 
9404 
9907 

56  44  27 
38    1  45 
72  42  59 

9616 
9416 
9919 

58  25  19 
36  18  31 
70  54  49 

9690 
9496 
9916 

60    6    5 
34  35  34 
69    6  45 

9696 
9440 
9990 

9 

Sun 
Mars 
Ri^lns 
Spica 

W. 
E. 
£. 
£. 

6828    3 

26    6  3:) 

60    8  20 

113  38  11 

9S6S 
9644 
9949 
9916 

70    8    2 

24  26  21 

58  21    5 

111  51  10 

9660 
9669 
9966 
9964 

71  47  52 

22  47    1 

5634    0 

110    4  18 

9666 
9696 
9969 
9970 

73  27  33 

21    8  40 

54  47    4 

108  17  34 

9878 
9676 
9966 
9976 

10 

Sun 

Aldebaran 
Beguliis 
Spica 

W. 
W. 
E. 
£. 

81  43  30 
34  15  47 
45  55    0 
99  26  19 

961t 
9906 
9906 
9810 

83  22  10 
36    1  52 
44    9    9 
97  40  34 

9610 
9804 
9818 
9817 

&5    0  40 
37  47  46 
42  23  29 
95  55    0 

96M 
9811 
9899 
9894 

86  38  58 

39  33  30 

40  38    0 
94    936 

9686 

9816 
9880 
9889 

11 

Sun 

Aldebaran 
Regains 
Spica 

W. 
W. 
£. 
£. 

94  47  44 
48  19  21 
31  53  47 
85  25  23 

9676 
9tf7 
9876 
9871 

96  24  56 
50    3  57 
30    937 
83  41    7 

9086 
9866 
9886 
9870 

96    1  55 
51  48  22 
28  25  41 
81  57    2 

9600 
9878 
9806 
9887 

99  38  42 
53  32  35 
26  42    0 
80  13    8 

9704 
9881 
9406 
9896 

12 

Sun 

Aldebaran 
Sptca 
Saturn 

W. 
W. 
E. 
£. 

107  39  46 
62  10  49 
71  36  39 

102  39  19 

9747 
9499 
9487 
9406 

109  15  23 
63  53  53 
69  53  57 

100  55  52 

9766 
9499 
9446 
9414 

110  50  49 
65  36  45 
68  11  27 
99  12  37 

9766 
9486 
9464 
9499 

112  26    2 
67  19  26 
66  29    9 
97  29  34 

9774 
9446 
9469 
9480 

13 

Sun 

Aldebaran 

Pollux 

Man 

Spica 

Saturn 

W. 

W. 

W. 

W. 

E. 

E. 

120  19  14 
75  49  55 
33  46  46 
29  38  25 
58    0  43 
88  57  10 

9819 
9407 
9769 
9747 
9607 
9471 

121  53  17 
77  31  26 
35  22    4 
31  14    3 
56  19  38 
87  15  16 

9990 
9496 
9748 
9144 
9616 
9479 

123  27    7 
79  12  45 
36  57  40 
32  49  44 
54  38  47 
85  33  33 

9886 
9664 
9787 
9748 

9487 

125    0  46 
80  53  53 
38  33  31 
34  25  27 
52  58    8 
8352    1 

9617 
9619 
9799 
97a 
9684 
9406 

14 

Sun 

Aldebaran 

PoUux 

Man 

Spica 

Saturn 

Antares 

W. 
W. 
W. 
W. 

£. 
E. 
£. 

132  46    1 

89  16  40 
46  34  43 
42  23  27 
44  38    8 
75  27  17 

90  27  24 

9894 
9668 
9719 
9769 
9668 
9686 
9616 

134  18  27 
90  56  40 
48  11    7 
43  58  49 
42  58  48 
73  46  55 
88  48  49 

9904 
9661 
9718 
9764 
9606 
9646 
9698 

135  50  42 
92  36  27 
49  47  30 
45  34    4 
41  19  43 
72    6  44 
87  10  25 

9918 
9670 
97W 
9760 
9608 
9668 
96S1 

137  22  43 
94  16    4 
51  23  52 
47    9  12 
39  40  52 
70  26  44 
85  32  12 

9994 

9678 
9716 
9n6 
9614 
9601 
9640 

15 

Aldebaran 

W. 

102  31  12 

9691 

104    9  39 

9639 

105  47  54 

9688 

107  25  58 

9646 

\ 
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• 

GiiEE^WiCiL  MEA^   TiMK 

1 

IXnSlAJl  BISTAHCESi 

V 

Bter*t  NuM 

P.L.. 

P.L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

TTP** 

of 

VP^ 

of 

IXh. 

of 

Poaltioa. 

Dit. 

DiS. 

Dit. 

9795 

IMS. 

15 

PoUuJL 

W. 

53^  dli 

9118 

5is4^ 

9791 

seiid 

57°  48' 46' 

9780    1 

Mars 

W. 

48  44  J3 

9781 

50  19    6 

9f88 

51  53  50 

9784 

53  28  26 

9801 

Spka 

B. 

3a   2  15 

99U 

36-23:53 

9888 

34  45  46 

9846 

33    7  56 

9660 

Saturn 

B. 

68  46  56 

SB60 

67    7  19 

9878 

65  27  54 

9667 

63  48  41 

9685 

Antaces 

B. 

'   8:r54U 

asa 

82  16  22 

9687 

:   80  38  45 

9668 

79    120 

9876 

16 

Aldebaran 

W. 

100    3  51 

aB5A 

110  41  31 

9063 

112  19    0 

9079 

114  56  18 

9661 

P(riluK 

W. 

:   6S  47  52 

7l» 

67  23  18 

3781 

68  58  37 

9768 

70  33  47 

9775 

Mlun. 

W. 

I  61  m  4 

9888 

62  52  42 

9848 

,   64  26  ir 

9854 

65  59  28 

9689 

B^gulus 

W. 

.  2a    3  49 

9894 

.   30  40  57 

9881 

.  32  18    3 

9668 

33  54.59 

.     9689 

Saturn 

B. 

55  35  28 

9838 

53  57  25 

9846 

52  19  33 

9855 

50  41  53 

9664 

Antares 

B. 

:   7a57  23 

9794 

69  21  14 

37U 

67  45  19 

9744 

66    9  40 

9784 

17. 

PbOuK^ 

W. 

^  78  27  19 

9811 

80    1  32 

9890 

81  3&  34 

9898 

83    ^26 

9888 

Mars 

W. 

73  43  17 

9805 

75  15  30 

9013 

76  47  32 

9993 

78  19  23 

9881 

Regulns 

W. 

41  57    9 

9(785 

43  33    3 

97a 

45    8  46 

9751 

46  44  18 

9no 

Saturn 

B. 

.  42  36  33 

!RO0 

41    0    5 

9718 

39  23  49 

9797 

37  47  45 

91S7 

Antares 

B- 

.  58  14  44^ 

9818 

56  40  29 

9899 

.   55    6  30 

9835 

.  53  32  47 

8848 

a.  Aquibe 

B. 

106  33    7 

993 

105    6  50 

8195 

103  40  36 

8198 

102  14  24 

r 

8909 

18 

PoUux 

W. 

;  9Q  5d    0 

9888 

92  28  45 

9888 

94    1  18 

9808 

:  95  33  39 

9008 

Msirs 

W. 

.   85  55  45 

99?7 

87  26  26 

9988 

oa  cfi  cfi 

00   tlO   «IVi 

9896 

;  90  27  15 

8005 

■ 

Hegulis 

W. 

.  54  39  10 

9881 

56  13  35 

9811 

.  57  47  48 

9890 

59  21  50 

98« 

Antares 

B. 

45  48  31 

9019 

44  16  36 

9885 

42  45    1 

9051 

41  13  47 

9961 

a  Aqwiai 

B. 

95:    4)47 

ssao 

93  39  13 

8887 

92  13  48 

8946 

90  48  33 

89it 

1& 

Pollux. 

W. 

':  103. 12  25 

98M 

104  43  33 

9985 

10^14  29 

9978 

107  45  12 

9906 

1 

Macs  4 

W. 

97  5a  54 

.    3099 

99  25    a 

8000 

100  54    1 

8070 

102  22  48 

8079 

. 

Regulus 

W. 

67    9  11 

9r8 

68  42    5^ 

9080 

70  14  49 

9888 

71  47  21 

9816 

Antf^ 

B. 

33  43  43 

8078 

32  15    7 

8100 

.  30  47    4 

8186 

29  19  38 

8168 

a  Jk^iihs 

B. 

8^44  58 

8186 

82  20  53 

8817 

80  57    1 

8880 

79  33  24 

sso 

- 

1 

Jupiter 

B. 

115  42  25 

9888 

.114  10  50 

90U 

112  39  26 

9869 

111    8  14 

9061 

Fxxnalltaats  B. 

im  16i  a 

8811 

.114  52    6 

8819 

1132a  8 

8810 

112    4    8 

8808 

M 

Re^uhtf 

W. 

:  79  27  24 

9088 

.  80  58  53 

9047 

82  30  12 

9865 

84    1  22 

9081 

Sptca 

W, 

.  26^11  40 

8081 

27  41  52 

8008 

29  12    0 

8806 

30  42    5 

8000 

a  AquiliB 

E. 

72.89  20 

8418 

71  17  23 

8484 

.  69  55  46 

8459 

68  34  28 

8471 

JuptteE. 

B. 

^103  34  51 

8009 

.102    4  41 

8010 

100  34  41 

8818 

99    4  51 

8096 

Fomalhaut 

E. 

105    4  13 

8816 

103  40  20 

8819 

102  16  30 

8893 

100  52  45 

8896 

21 

Re^pilus 

W. 

91  34  48 

9008 

93    5    3 

8008 

94  35    9 

8019 

96    5    7 

8010 

Spica 

W. 

38  11  27 

88« 

39  41    5 

8008 

41  10  37 

8038 

42  40    2 

aoa 

a  Aqiiil»: 

E. 

61  5:3  24 

8518 

60  34  23 

8509 

59  15  48 

80-25 

57  57  41 

8699 

Jupiter 

£. 

i  91. 37  58 

8088 

90    9    1 

8000 

88  40  13 

8076 

87  11  33 

8089 

Fomalhaito  B.  | 

.  91:55  13 

8881 

92  32.  a 

8887 

91    8  54 

8868 

^89  45  56 

8868 

I 

Venus 

E. 

111  49    7 

8489 

110  27  35 

8446 

109    6  11 

8464 

107  44  55 

8461 

3S 

S^car 

W. 

5a   5  48 

8004 

5134  42 

8007 

53    3  31 

8071 

54  39f  la 

8018 

Saturn, 

W:. 

:  19  32  21 

8888 

.  21     1  46 

8041 

22  31    8 

8048 

24    0  28 

8045 

a  Aqwlfls 

E. 

51  34  54 

88M 

5020    5 

80tt 

49    5  57 

8084 

47  52  31 

8000 

Jupiter 

E. 

79  50    1 

8100 

78  22    2 

8114 

76  54    9 

3118 

75  26  90 

8199 

FooiaUniiii 

E. 

82  52  53 

84*4 

81  30  40 

8411 

80    836 

8419 

.  78  46  41 

8490 

a  Pegaai 

E. 

97  41  12 

8984 

96  16  54 

8908 

94  52  40 

3800 

93  28  29 

8804 

Venus 

E. 

101    0  25 

8491 

99  39  50 

^^99V 

98  19  22 

8601 

96  58  58 

8600 

Suw 

E. 

139  58  23 

8410 

138  36  36 

8488!  137  14  53 

8488 

135  53  14 

8488 

XVI. 
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GREENWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

IS 

Sterol  NaiM 
Mid 

Midnight. 

P.L. 
of 

xv>». 

P.L. 
of 

or 

XTnk. 

P.L, 
of 

XVUP^ 

Poilfeloo. 

o 

DUL 

DUL 

DHL 
9744 

DUL 

PoHttX 

W. 

59^2^56 

97SS 

ef  6  4& 

9788 

62'' 36  3^ 

64^  12'  }i 

r49 

Man 

W. 

53    2  53 

9S06 

56  37  10 

98U 

58  11  18 

9898 

59  45  16 

9881 

Spica 

E. 

31  30  23 

9674 

29  53    7 

9668 

28  16  11 

9108 

26  39  35 

9719 

Saturn 

E. 

(J2    9  39 

9604 

60  30  49 

9619 

58  52  10 

9091 

57  13  43 

9699 

Antares 

E. 

77  24    7 

968t 

75  47    7 

960ft 

74  10  20 

9704 

72  38  45 

9718 

16 

Aldebaraa 

^Y. 

115  33  24 

90BS 

117  10  18 

9608 

118  47    0 

9707 

120  23  31 

ri6 

Pollux 

\f. 

72    8  48 

378*] 

73  43  40 

9789 

75  18  23 

9796 

76  52  56 

9804 

Mars 

w 

67  32  35 

9870 

69    5  32 

9870 

70  38  18 

9887 

72  10  53 

9^96 

Regulus 

w. 

35  31  46 

970S 

37    8  22 

9710 

38  44  48 

9719 

40  21    4 

r96 

Saturn 

E. 

49    4  25 

967S 

47  27    9 

9689 

45  50    5 

9691 

44  13  13 

roo 

Antares 

E. 

64  34  10 

3765 

62  58  56 

9776 

61  23  57 

9788 

59  49  13 

9709 

17 

Pollux 

W. 

84  43    7 

984ft 

86  16  37 

ssai 

87  49  56 

9869 

89  23    4 

9871 

Mara 

W. 

79  51    2 

9940 

81  22  30 

9949 

82  53  47 

9908 

84  24  52 

9068 

R^^log 

W. 

48  19  39 

9766 

49  54  49 

9777 

51  29  47 

9786 

53    4  35 

9794 

Saturn 

E. 

36  11  54 

9746 

34  36  15 

9766 

33    0  49 

9766 

31  25  36 

9776 

Antares 

E. 

51  59  21 

9861 

50  26  11 

S874 

48  53  20 

S€89 

47  SO  46 

9908 

a  AquifaB 

E. 

100  48  17 

8906 

99  22  15 

8911 

97  56  19 

8916 

96  30  29 

8998 

18 

Pollux 

W. 

97    5  48 

9017 

98  37  46 

2997 

100    9  31 

9986 

101  41    4 

9946 

Mars 

W. 

91  57  22 

1014 

93  27  17 

8098 

94  57    1 

8083 

96  26  33 

8049 

Regulos 

w. 

60  55  41 

9888 

62  29  20 

9846 

64    2  48 

9866 

65  36    5 

9868 

Antares 

E. 

39  42  56 

9088 

38  12  28 

8008 

36  42  25 

8080 

35  12  50 

8068 

a  AqoilflB 

E. 

89  23  97 

8968 

87  58  33 

8979 

86  33  49 

8989 

85    9  17 

8994 

19 

Pollux 

W. 

109  15  42 

9907 

110  45  59 

8007 

112  16    3 

8018 

113  45  54 

8098 

Mars 

w. 

103  51  23 

8088 

105  19  47 

8608 

106  47  59 

8107 

108  16    0 

8116 

Regulus 

w. 

73  19  43 

9906 

74  51  54 

991ft 

76  23  54 

9998 

77  55  44 

9981 

Antares 

E. 

27  52  53 

8908 

26  26  54 

8968 

25    1  47 

8803 

23  37  38 

8860 

a  Aqoilfls 

E. 

78  10    2 

8807 

76  46  56 

8879 

75  24    7 

8886 

74    1  34 

8401 

Jupiter 

E. 

109  37  12 

9000 

108    6  21 

9978 

106  35  41 

9086 

105    5  11 

9994 

Fomatliant 

E. 

110  40    7 

880O 

109  16    6 

8810 

107  52    6 

8819 

106  28    8 

8818 

90 

Regulus 

W. 

85  32  22 

9070 

87    3  12 

99n 

88  33  53 

9086 

90    4  25 

9999 

Spica 

W. 

32  12    6 

8018 

33  42    3 

8016 

35  11  56 

8090 

36  41  44 

8094 

a  Aquile 

E. 

67  13  30 

8480 

65  52  54 

8600 

64  32  41 

8681 

63  12  51 

8668 

Jupiter 

E. 

97  35  10 

8014 

96    5  38 

8041 

94  36  16 

8047 

93    7    3 

8066 

Fomalhaut 

E. 

99  29    4 

8801 

98    5  28 

88Sft 

96  41  57 

8840 

95  18  32 

8846 

21 

Rejpilns 

W. 

97  34  57 

8094 

99    4  40 

8080 

100  34  16 

8086 

102    3  45 

8040 

Spica 

W. 

44    9  22 

8047 

45  38  36 

8069 

47    7  45 

8066 

48  36  49 

8060 

a  Aquilss 

E 

56  40    3 

8681 

55  22  56 

8711 

54    6  20 

8744 

52  50  19 

8778 

Jupiter 

E. 

a5  43    0 

8087 

84  14  35 

8006 

82  46  17 

8009 

81  18    6 

8104 

Fouudhaut 

E. 

88  23    4 

8376 

87    0  19 

8889 

a5  37  43 

8389 

84  15  14 

8886 

Venus 

E. 

106  23  47 

8467 

105    2  46 

8478 

103  41  52 

8480 

102  21    5 

8486 

39 

Spica 

W. 

56    0  58 

8078 

57  29  36 

8080 

58  58  10 

8089 

60  26  41 

8084 

Saturn 

W. 

25  29  45 

8047 

26  59    0 

8048 

28  28  13 

8061 

29  57  23 

8069 

a  AquUsB 

E. 

46  39  51 

8087 

45  27  58 

4<M0 

44  16  58 

4008 

43    6  54 

4100 

Jupiter 

E. 

73  58  37 

8126 

72  30  58 

8199 

71    3  23 

8189 

69  35  52 

8184 

Fofttalhant 

E 

77  24  54 

8484 

76    3  16 

8448 

74  41  48 

84ftl 

73  20  29 

8460 

a  Pegast 

E. 

92    4  21 

8807 

90  40  18 

8810 

89  16  18 

8313 

87  52  22 

8817 

Venus 

E. 

95  38  40 

SflOO 

94  18  26 

8618 

92  58  16 

8616 

91  38  10 

8619 

Sun 

£ 

134  31  40 

8441 

133  10  10 

8446     131   48  43 

8447 

130  27  20 

8460 

72 
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XVIL 


• 

GREENWICH  MEAN  ' 

riMK. 

LUNAB  DISTANCES 

• 

23 

starts  NuM 

P.L. 

P.L. 

P.L. 

f 

P.L, 

Mid 

Noon. 

of 

np». 

or 

VP». 

of 

IXh. 

of 

Podtloa. 

Dill. 

DIff. 
8068 

iHir. 

8069 

DUL 

Spica 

W. 

6f5^l8 

a067 

e^fd  d& 

64  5d    6 

66^^20' 2^ 

8C99 

Saturn 

W. 

31  26  31 

SOdS 

32  55  38 

8066 

34  24  43 

8066 

35  53  47 

8C66 

Jupiter 

E. 

68    8  25 

8137 

66  41     1 

8189 

65  13  38 

8141 

63  46  18 

8141 

FoQialhaut 

E. 

71  59  19 

8409 

70  38  20 

8478 

C9  17  31 

8468 

67  56  52 

8497 

a  Pegasi 

£. 

86  28  30 

S8Q0 

a?    4  41 

8838 

F3  40  56 

8396 

82  17  15 

88C9 

• 

Venus 

£ 

90  18    7 

8609 

88  58    7 

8696 

87  38  10 

86C6 

86  18  15 

8697 

Son 

£. 

129    6    0 

84M 

127  44  42 

8464 

126  £3  26 

8466 

125    2  12 

8466 

24 

Spica 

W 

73  42  11 

aoM 

75  10  34 

SC87 

76  38  59 

8CP6 

78    7  26 

sres 

Saturn 

W. 

43  19    4 

8064 

44  48  10 

8069 

46  17  17 

8061 

47  46  28 

8048 

Antares 

W. 

29    637 

8881 

30  30  14 

8S08 

31  54  17 

8-387 

33  18  43 

*8C68 

Jupiter 

E. 

56  29  51 

8ia 

55    2  33 

8149 

53  35  14 

8140 

52    7  53 

8188 

Fomalhaut 

£. 

61  16  38 

8666 

59  57  14 

8668 

58  38    4 

8£89 

57  19  10 

8698 

a  Pegasi 

E. 

75  19  41 

8844 

73  56  20 

8846 

72  33    2 

8360 

71    9  48 

8369 

Venus 

£. 

79  38  52 

8607 

78  18  58 

8696 

76  59    3 

8696 

75  39    6 

8698 

Sun 

£. 

118  16  11 

8466 

116  54  57 

8464 

115  33  42 

8463 

114  12  25 

8460 

35 

Spica 

W. 

85  30  34 

8066 

86  59  26 

8C60 

88  S8  24 

8066 

89  57  28 

SCiO 

Saturn 

w. 

55  13  11 

8080 

56  42  47 

8096 

58  12  29 

8091 

ty  42  16 

8ri6 

Antareii 

w. 

40  25  50 

8194 

41  52    6 

8189 

43  18  37 

8169 

44  45  13 

8166 

Jupiter 

E. 

44  50  23 

Sin 

43  22  41 

8118 

41  54  tS 

8118 

40  S6  59 

8106 

Fomalhaut 

£. 

50  49  14 

8098 

49  32  19 

8717 

48  15  £0 

8744 

46  59  48 

»;79 

a  Pegasi 

£. 

64  14  27 

8809 

62  51  35 

8879 

61  S8  47 

83:6 

CO    6    3 

8186 

Venus 

£. 

68  58  33 

8604 

67  38  12 

8498 

€6  17  46 

8499 

64  57  13 

UU 

Sun 

£. 

107  25    4 

tISI 

106    3  22 

8496 

104  41  35 

8490 

103  19  41 

8414 

36 

Spica 

W. 

97  24  46 

8014 

98  54  41 

8006 

ICO  24  46 

9997 

101  55    1 

9989 

Saturn 

W. 

67  13  14 

9978 

68  43  54 

S970 

70  14  45 

9961 

71  45  46 

9961 

Antares 

W. 

52    2  52 

8097 

53  31    5 

8086 

54  59  34 

8073 

56  28  17 

8C60 

Jupiter 
a  regasi 

E. 

33    5  44 

8076 

31  37    5 

8069 

30    8  17 

8061 

28  39  20 

8064 

£. 

53  13  51 

8419 

51  51  48 

8491 

50  29  55 

8431 

49    8  14 

8448 

Venus 

£. 

58  12  33 

8447 

56  51  10 

8488 

55  S9  36 

8498 

54    7  51 

8416 

Sun 

E. 

96  28  11 

8876 

95    5  25 

8866 

£3  42  29 

8866 

92  19  22 

88a 

27 

Saturn 

W. 

7924    4 

9890 

80  56  26 

9686 

82  29    3 

9878 

84    1  55 

9861 

Antares 

W. 

63  55  47 

9998 

65  26    7 

9981 

66  56  44 

S967 

68  27  38 

99*8 

a  Pegasi 

E. 

42  23  44 

8689 

41    3  54 

8669 

39  44  a5 

8690 

38  25  50 

8697 

Venus 

E. 

47  15  58 

8866 

45  52  54 

8846 

44  29  a5 

8389 

43    6    0 

8818 

Sun 

£. 

85  20  41 

8988 

83  56  15 

8976 

82  31  35 

8969 

81    6  38 

8948 

28 

Saturn 

W. 

91  50  35 

9799 

93  25  14 

9776 

95    0  13 

9761 

96  35  31 

9746 

Antares 

w. 

76    6  46 

9877 

77  39  34 

9669 

79  12  42 

9846 

80  46  11 

98.9 

a  Aquiiss 

w. 

a5    7    8 

4464 

36  11  33 

4897 

37  18    1 

4^09 

38  26  25 

4069 

Venus 

E. 

36    3  51 

8941 

34  38  30 

8996 

33  12  50 

ft.08 

31  46  49 

8189 

Sun 

E. 

73  57  44 

8178 

72  31    3 

8166 

71    4    2 

8141 

69  36  42 

8194 

29 

Saturn 

W. 

104  37  21 

9664 

106  14  49 

9647 

107  52  40 

9680 

109  30  54 

9619 

Antares 

w. 

88  38  55 

9747 

90  14  33 

9799 

91  50  34 

rii 

93  26  59 

1098 

a  Aquilss 

w. 

44  33  11 

8669 

45  50  49 

8683 

47    9  42 

.     8618 

48  29  46 

8466 

Sun 

E. 

63  14  52 

8or 

60  45  25 

8019 

59  15  38 

8001 

57  45  24 

9989 

30 

Antares 

W. 

101  34  49 

9608 

103  13  33 

9691 

104  52  40 

9674 

106  32  10 

MS7 

a  Aquilss 

W. 

55  25  51 

8906 

56  51  54 

8163 

58  18  47j 

8198 

59  46  29 

8068 

Sun 

£. 

50    838 

9890 

48  36    6 

9879 

47    3  11 

9868 

45  29  53 

9886 

xvin. 
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t 

GI^ENWICH  MEAN  TIME. 

LUNAH  DISTANCES. 

1^ 

8tv*«lbaM 

P.L. 

■ — 1 

P.L. 

P.L. 

P.L. 

and 

Midniffht. 

or 

XVb- 

or 

XVill*^ 

oT 

XXP*. 

or 

Poaltioii. 

w 

Diff. 

* 

Diff. 
8081 

- 

Diff. 
8000 

Diff. 

Spica 

W. 

.   ^48d 

SOSl 

60^7^    & 

7846^ 

72'l3'4S 

8090 

Saturn 

W. 

37  22  50 

8006 

38  51  53 

8P*6 

40  20  56 

8056 

41  50    0 

8055 

Jupiter 

E. 

G2  19    0 

iSI43 

60  51  42 

8143 

59  24  25 

8143 

57  57    8 

8148 

Fomalhaut 

E. 

66  36  25 

Sfioe 

65  16  10 

8619 

63  56    6 

8530 

62  36  15 

8549 

a  Pegasi 

E. 

80  53  38 

$33-2 

79  30    4 

8385 

78    6  33 

8838 

76  43    5 

3841 

Venus 

E. 

84  58  21 

tftOS 

83  38  29 

8539 

82  18  37 

8539 

80  58  44 

8538 

Sux 

£. 

123  40  59 

«4M 

122  19  47 

8455 

120  58  35 

8465 

119  37  23 

8456 

34 

Spica 

W. 

79a5  56 

1081 

81    4  29 

8078 

8233    G 

'     8074 

84    1  47 

8670 

Saturn 

W. 

49  15  41 

t04« 

50  44  57 

aoa 

52  14  17 

8089 

53  43  42 

8084 

Aatares 

W. 

34  43  32 

8iM 

36    8  40 

8986 

37  34    6 

8831 

38  59  50 

8306 

Jupiter 

E. 

50  40  30 

8136 

49  13    4 

8133 

47  45  34 

8130 

46  18    1 

3136 

Fomalhaut 

E. 

56    0  3:3 

8613 

54  42  13 

8681 

53  24  13 

86fiO 

52    6  32 

8671 

a  P^asi 

E. 

69  46  37 

8836 

68  23  29 

8866 

67    025 

8361 

65  37  24 

8865 

Venus 

E. 

74  19    7 

8390 

72  59    4 

8516 

71  38  58 

8513 

70  18  48 

3508 

Sum 

£. 

112  51    5 

8447 

111  29  42 

8444 

110    8  15 

8448 

108  46  44 

8486 

35 

Spica 

W. 

91  26  39 

8oa 

92  55  59 

8087 

94  25  26 

8080 

95  55    2 

8038 

Saturn 

W. 

61  12  10 

80oa 

62  42  13 

8001 

64  12  24 

9994 

65  42  44 

2986 

Antares 

W. 

46  12  24 

8145 

47  39  39 

8133 

49    7    9 

8131 

50  34  53 

3109 

Jupiter 

£. 

38  58  58 

8103 

37  30  51 

8096 

36    2  36 

8090 

34  34  14 

8068 

Foihalbant 

E. 

45  44  17 

8S0t 

44  29  19 

8886 

43  14  56 

8876 

42    1  12 

8918 

a  Pegasi 

E. 

58  43  24 

8886 

57  20  50 

8891 

S5  58  23 

8897 

54  36    3 

8404 

Venus 

E. 

63  36  33 

8480 

62  15  46 

8473 

60  54  51 

tt64 

59  33  46 

8456 

- 

Sum 

£. 

101  57  39 

8407 

100  35  30 

MOO 

99  13  13 

8893 

97  50  47 

8868 

26 

Spica 

W. 

103  25  28 

S979 

104  56    7 

9069 

106  26  59 

-     9959 

107  58    3 

9048 

Saturn 

W. 

73  17    0 

394i 

74  48  26 

.     9981 

76  20    5 

99.0 

77  51  58 

2909 

Antares 

W. 

57  57  15 

8047 

59  26  29 

8084 

60  55  59 

8033 

62  25  45 

8009 

Jupiter 
a  Pegasi 

E. 

27  10  14 

8046 

25  40  58 

8088 

24  11  33 

8030 

22  41  57 

8038 

E. 

47  46  46 

8435 

46  25  32 

8471 

45    4  35 

8466 

43  43  58 

8509 

Venus 

E. 

52  45  55 

8407 

51  23  46 

8895 

50    1  24 

8868 

48  38  48 

W| 

Sun 

E. 

90  56    4 

8885 

89  32  33 

8894 

88    8  49 

8818 

86  44  52 

8800 

27 

Saturn 

W. 

85  35    4 

9848 

87    830 

9885 

88  42  14 

9831 

90  16  15 

9806 

Antares 

W. 

69  58  50 

9038 

71  30  21 

9914 

73    2  10 

9909 

74  34  18 

9898 

aPiegasi 

E. 

37    7  45 

8666 

35  50  24 

8718 

34  33  56 

8775 

33  18  28 

8610 

Venus 

E. 

41  42    9 

8303 

40  18    1 

8388 

38  53  36 

8378 

37  28  53 

8357 

Sun 

£. 

79  41  26 

8384 

78  15  56 

8390 

76  50  10 

8904 

75  24    6 

8189 

28 

Saturn 

W. 

98  11  10 

9780 

99  47  11 

9718 

101  23  32 

9698 

103    0  16 

9681 

Antaras 

W. 

8220    1 

9813 

83  54  12 

9797 

85  28  44 

reo 

87    3  39 

9768 

a  Aquil« 

W, 

39  36  37 

8987 

40  48  29 

8893 

42    1  56 

8807 

43  16  52 

8737 

Venus 

E. 

30  20  28 

8173 

28  53  46 

8155 

27  26  43 

8188 

25  59  19 

8119 

Sun 

E. 

68    9    2 

8107 

66  41     1 

8090 

65  12  39 

8078 

63  43  57 

8055 

29 

Saturn 

Wr 

111    9  32 

9506 

112  48  33 

8677 

114  27  59 

9860 

116    7  49 

9648 

Antares 

W. 

95    3  47 

9678 

96  40  57 

9660 

98  18  31 

9643 

99  56  28 

9636 

a  Aqnil» 

W, 

49  50  57 
56  14  49 

8401 

51  13  12 

8348 

52  36  27 

8396 

54    0  41 

8350 

Sun 

E. 

9964 

54  43  51 

9046 

53  12  30 

9937 

51  40  46 

9909 

30 

Antares 

W. 

108  12    4 

9541 

109  52  20 

9535 

111  32  59 

9508 

113  14    1 

9499 

a  Aquiln 

W, 

61  14  59 

8047 

62  44  14 

1013 

64  14  12 

9978 

65  44  52 

9946 

Sun 

£. 

43  56  10 

9818 

42  22    4 

9799 

40  47  36 

9783 

39  12  44 

9764 

10 
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AT 

% 

'  GREENWICH  APPARENT  NOON 

- 

THE  SUN'S 

Sidflnftl 
TlnM 

i 

• 

1 

• 

oTttM 

Scml- 

dtamoter 

pMrfag 

the 
MmM- 

Iqaalkmor 

TtaM, 

lob* 

1 

s 

1 

Jfpanmi 
Bight  AmmiIod. 

IXftftir 
Iboar. 

FttHnttlftn 

DMLIbr 
Ihoar. 

n.Hii 

mmfmeisa 

jTOIH 

Appmrrut 
Tiwu, 

Diffftir 
-Ibov. 

* 

Wed. 

b      m      ■ 

2  32  47.68 

8 

9.539 

N.l^    i    rf.o 

45*150 

1^  54'.20 

66'.04 

m     ■ 

2  58.84 

■ 
0.317 

Thur. 

2 

2  36  36.86 

9.662 

15  19  10.5 

44.881  15  53.96 

66.12 

3    6.20 

0.294 

Fri. 

3 

2  40  26.60 

9.665 

15  37    0.0 

44.24 

15  53.73 

66.20 

3  13.00 

0.271 

Sat 

4 

2  44  16.89 

9.608 

15  54  34.1 

43.59 

15  53.50 

66.28 

3  19.24 

04M6 

' 

Sun. 

5 

2  48    7.73 

9.631 

16  11  52.3 

42.93'  15  53.27 

66.36 

3  24.94 

0.9e 

Mon. 

6 

2  51  59.13 

9.654 

16  28  54.3 

42.^ 

15  53.05 

66.44 

3  30.08 

0.202 

Tues. 

7 

2  55  51.08 

9.677 

16  45  39.9 

41.56 

15  52.83 

66.52 

8  34.67 

0.179 

Wed. 

6 

2  59  43.59 

9.700 

17    2    8.9 

40.86!  15  52.61 

66.60 

3  38.70 

0.156 

Thur. 

9 

3    3  36.66 

9.723 

17  18  21X) 

40.14 

15  52.40 

66.68 

3  42.18 

0.133 

Fri. 

10 

3    7  30.28 

9.746 

• 

17  34  15.7 

39.41 

15  52.19 

66.76 

3  45.10 

0.110 

Sat 

11 

3  11  24.46 

9.770 

17  49  52.5 

38.67 

15  51.98 

66.84 

3  47.47 

04)87 

Sun. 

12 

3  15  19.19 

9.793 

18    5  11.3 

37.91 

15  51.78 

66.93 

3  49.29 

0U)64 

Mon. 

13 

3  19  14.49 

9.816 

18  20  12.0 

37.15 

15  51.58 

67.02 

3  50.55 

04M1 

Tues. 

14 

3  23  10.35 

9.839 

18  34  54.4 

36.37 

15  51.39 

67.10 

3  51.25 

0.017 

Wed. 

15 

3  27    6.77 

9.862 

18  49  184) 

35.58 

15  51.19 

67.18 

3  51.39 

Mfit 

Thur. 

16 

3  31    3.74 

9.8^ 

19    3  22.4 

34.78 

15  51.00 

67.26 

3  50.97 

oum 

FrL 

17 

3  35     1.28 

9.909 

19  17    7.3 

33.97 

15  50.81 

67.34 

3  50.00 

0U)63 

Sat 

18 

3  38  59^ 

9.932 

19  30  32.7 

33.15 

15  50.62 

67.42 

3  48.46 

00)76 

Sun. 

19 

3  42  58.01 

9.955 

19  48  88.3 

32.32 

15  50.43 

67.50 

3  46.37 

04m 

Mon. 

20 

3  46  57.22 

9.978 

19  56  23.8 

31.47 

15  50.25 

67.58 

3  43.72 

0.122 

Tues. 

21 

3  50  56.99 

10.001 

20    8  48.9 

30.61 

15  50.07 

67.66 

3  40.51 

0.145 

Wed. 

22 

3  54  57.31 

10.024 

20  20  53.4 

29.75 

15  49.89 

67.73 

3  36.76 

0.16B 

Thur. 

23 

3  58  58.17 

10.047 

20  32  37.2 

28.88 

15  49.71 

67.81 

3  32.47 

0.190 

Fri. 

24 

4    2  59J^7 

10.069 

20  44    0.0 

28.00 

15  49.54 

67.88 

3  27.64 

ojua 

Sat 

25 

4    7     1.50 

10.091 

20  55     1.4 

27.11 

15  49.37 

67.95 

3  22.27 

0.234 

Sun. 

26 

4  11     3.95 

10.112 

21     5  41.2 

26.21 

15  49.20 

68.02 

8  16.38 

0.256 

Mon. 

27 

4  15    6.92 

10.133 

21  15  59.2 

25.30 

15  49.04 

68.09 

3    9.99 

0.976 

Tues. 

28 

4  19  10.39 

10.153 

21  25  55.4 

24.38 

15  48.88 

68.15 

8    3.11 

0.296 

Wed. 

29 

4  23  14.34 

10.173 

21  35  29.6 

23U5 

15  48.73 

6a21 

2  55.74 

0.316 

Thur. 

30 

4  27  18.75 

10.192 

21  44  41.2 

22.51 

15  48.58 

68.27 

2  47.90 

0436 

Fri. 

31 

4  31  23.62 

10.211 

21  53  30.1 

21.56 

15  48.43 

68.33 

2  39.62 

0.354 

Sat 

32 

4  35  28.92 

10.228 

N.22     1  56.3 

20.61 

15  48.29 

68.39 

2  30.90 

0.372 

HOfB.- 

»* —  ». — » A*.  - 

-Ma  TaMOC  •■■ 

iw  furiag  BBj  bt  ft 

NMid  bj  MblMtf^  0i.l8  frOM  ttM 
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AT  GREENWICH  MEAN 

NOON. 

THE 

BUN'S 

1 

1 

Sqiwtloiiof 
Uma, 

mUtdf 

Titm. 

Diff.Jbr 
Ihoor. 

TIlM. 

Jppmnnt 

Bight  AMiiMlim. 

MCftw 

IbMT. 

JmmtmI 
DtoUaatloB. 

no.  tor 
Iboar. 

Wed. 
Thur. 
Fri. 

1 

2 
3 

b     m      ■ 

2  32  48.15 
2  36  37.85 
2  40  27.11 

0.539 
9.56:^ 
9.585 

N.15°    1     813 
15  19  12.8 
15  87    2.4 

45''.50 
44.88 
44.24 

2  58M 

3  6J22 
3  13.01 

■ 

0.317 
0.294 
0.271 

h     m      ■ 

2  35  47.01 
2  39  43.57 
2  43  40.12 

Sftt. 

Smu 

Hon. 

4 
5 
6 

2  44  17.42 

2  48    a28 
2  51  59.69 

9.608 
9.631 
9.654 

15  54  36.6 

16  11  54.9 
16  28  56^ 

43.59 
42.93 
42.25 

8  19.25 
8  24.95 
8  30.09 

0.248 
0.225 
0.208 

2  47  36.67 
2  51  dSJ2S 
2  55  29.78 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  55  51.66 

2  59  44.18 

3  3  87.26 

9.677 
9.700 
9.783 

16  45  42^ 

17  2  11.3 
17  18  23.4 

41.56 
40.86 
40.14 

3  34.68 
3  38.71 
3  ^19 

0.179 
0.156 
0.133 

2  59  26.34 

3  3  22.89 
8    7  19.45 

Fri. 

Sat 
Sim. 

fo 

11 
13 

8    7  30.89 
3  11  25.08 
3  15  19.82 

9.746 
9.770 
9.793 

17  84  18.1 

17  49  54.9 

18  5  18.7 

30.41 
38.(>7 
«7.91 

3  45.11 
3  47.48 
3  49.29 

0.110 
0.087 
0.064 

8  11  16.00 
8  15  12.56 
3  19    9.11 

Hon. 
Tues. 
Wed. 

13 
14 
15 

8  19  15.12 
3  23  10.98 
3  27    7.40 

9.816 
9.839 
9.8G3 

18  20  144 
18  84  56.7 
18  49  20.2 

37.15 
36.37 
35.58 

3  50.55 
3  51J24 
3  51.38 

0.041 
0.017 
0.007 

8  23    5.67 
3  27    2.22 
3  80  58.78 

Thur. 

Fri. 

Sat 

16 
17 
18 

3  31    4.37 
3  35    1.91 

3  39  aoo 

9.886 
9.909 
9.932 

19    3  24.6 
19  17    9.5 
19  30  34.8 

34.78 
33.97 
33.15 

8  50.96 
3  49.98 
3  48.44 

0.080 
0.053 
0.076 

3  84  55.33 
3  88  51.89 
8  42  48.44 

Am. 
Mon. 
Tues. 

19 
20 
31 

3  42  58.64 
3  46  57.84 
3  50  57.60 

9.955 

9.978 

10.001 

19  43  40.3 

19  56  25.8 

20  8  50.8 

32.32 
31.47 
30.61 

3  46.36 
3  43.71 
3  40.51 

0.099 
0.188 
0.145 

8  46  45.00 
3  50  41.55 
8  54  38.11 

Wed. 
Thur. 
Fri. 

23 

2a 

24 

3  54  57.91 
8  58  58.76 

4  3    0.15 

10.084 
10.047 
10.069 

20  20  55.2 
20  32  38.9 
20  44    1.6 

29.75 

28.88 
28.00 

3  36.75 
3  32.46 
3  27.63 

0.168 
0.190 
0.818 

3  58  34.66 

4  2  31.22 
4    6  27.78 

Sat 

Am. 

Mod. 

25 
26 

27 

4    7    2.07 
4  11     4.51 
4  15    7.46 

10.091 
10.118 
10.133 

20  55    2.9 

21  5  42.6 
21  16    0.6 

27.11 
26.21 
25.30 

3  22.26 
3  16.38 
3    9.98 

0.236 
0J2S6 
0.276 

4  10  24.33 
4  14  20.89 
4  18  17.44 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
81 

4  19  10.91 
4  23  14.84 
4  27  19.23 
4  81  24.07 

10.153 
10.173 
10.192 
10.211 

21  25  56.7 
21  35  30.7 
21  44  42J2 
21  53  31.1 

24.38 
23.45 
22JS1 
21.56 

3    3.09 
2  55.72 
2  47.88 
2  39.60 

0J296 
0.316 
0.336 
0.354 

4  22  14.00 
4  26  10.56 
4  30    7.11 
4  34    3.67 

Sat 

82 

4  85  29.35 

10.228 

NJ22     1  57.8 

20.61 

2  30.88 

0.372 

4  38    0.23 

_^_^^^^_^^^ 

'k 

• 
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4 
I 
i 


1 
2 

4 

7 
8 

« 

10 

u 

13 

14 
15 

1 

17. 

la 

19 
20 
21 


24 

25 
26 
27 
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I 
i 


121 
122 
123 

124 
12^ 
126 

* 

127 
128 
12^ 

13p 
131 
132 

138 
184 
135 

136 
137 
138 

138 
140 
141 

142 
143 
144 

145 
146 
147 


4 

150 

151 

152 


THE  SUN'S 


Jhti  L0N0ITUB9. 


-lLI 


40'  37  44.3 

41  35  55.4 

,42  34  4J^ 

43  32  12.6 

44  30  ;8,6. 

45  28  923. 

46  26  25.2^- 

47  24  25.8 

48  22  24.7 

49  90  91.7 

50  ^8  xeji 

:51  1^  102 

52  14  1.8- 

53  n  51.7 

54  9  391^; 


I  > 


55 
56 
57 


7  26^. 
5  1K5^ 
2  55.0^ 


58  0  87.2 
58 '58  18.r<| 

59  55  57.7 

.60  53  86(3 

61  51  13.8 

62  48  50.8^ 

63  46  25^8 

64  44  0.5 

65  41  34.3 

68  34  10.5 

69  81  40.8 

70  29  103 


87  81.7 
35  42.7 
38  52.1 

81  59.7 
3a  5.5 
2^  9.6 

2$  11.9 
24f  12.4 
22  11.1 

2Q  7^, 

15i  56i2 

13  47.7 
11  87.5 
9  25.5^ 

7.  12.0 
4t  56.9 
9  40.3 

0  22.3 
58  8.0 
55  42.5 

53  21.0, 
50  58.4 
48^.7 

46  10.0 
43  44.6 
4l„18.3. 

.?8^1.P 
86  22.9 
38  53.9 
31  24.1^ 

28  58.5 


Uftlbr 
Ihoar. 


145.50 

145.43 

•  145^ 

145.29 
145.22 
145il4 

.145X)7 
144299 
144.92 

144.84 

^144.77 
U4;69 

144:61 
144^ 
144^7 

144^1 

144..35 

.144^29 

144.23 
144.18 
144.13 

144.08 
144.04 
144*00 

14^96 
143.93 
143.39 

143^ 
143.81 
143.77 
M3.73 

143.70 


LATITUDE. 


H-0.00 

—0.12 

0^ 

0^1 
,0^ 
0^39 

.0.88 
0.85 
Oi» 

.0.20 
-^.08 
4-0i)4 

0.18 
0.J31 
;044 

OJ^ 
0.65 
•0.78 

0.78 
0.80 
0.78 

,  0.78 
0.66 
0.57 

0.45 
0.82 

1.06 

o.ir 
oie 


.82 


LoguUbm 

of  the 

BadioiTeotor 

•  offlie- 


Dlff.for 
1  boor. 


0.0035368 
.0036447 
.0037515 

.0039566 
.0039599 
10040614 
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9798 

Saturn 

E. 

43  49  26 

3741 

42  13  41 

3761 

40  38    9 

9700 

39    2  48 

9709 

k 

Antares 

£. 

61  21    5 

3841 

59  47  30 

3968 

58  14  11 

3806 

56  41    7 

9017 

• 

SIC} 

Pollux 

W. 

87  43  48 

3918 

89  15  50 

3923 

90  47  41 

3000 

92  19  22 

999T 

XIV, 
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GREENWICH  MEAN 

ll^fE. 

LUNAB  DISTANCE& 

^S  0 

8ter*iNaa 

M 

p.  L. 

P.L. 

' 

P.L. 

P.L. 

«Dd 

Midnifflit 

or 

xyy^ 

of 

XVlllk. 

of 

XXP». 

of 

1 

1 

Poiitioo. 

Uf. 

Dift 

Dir 

Di£ 

a  AqaibB 

w. 

73  27'4# 

9807 

7i   i    « 

9794 

76''36  5i! 

9768 

O        1       u 

78  12  17 

9749 

Japiter 

w. 

37    1  19 

aSM 

38  45    3 

9877 

40  29  11 

9880 

42  13  44 

9849 

Sun 

£. 

31  12  57 

9667 

2936    0 

9074 

27  58  45 

9861 

26  21  13 

9680 

6 

Sex 

W. 

37  45  53 

9407 

39  29  18 

9419 

41  12  36 

9417 

42  55  46 

9494 

PoUax 

E. 

30  17  21 

9448 

28  34  54 

9800 

26  53  41 

9864 

25  13  56 

9641 

Begultu 

E/ 

64  43    5 

90M 

62  51  53 

9888 

61    0  51 

9108 

59    959 

9118 

7 

Snx 

W. 

51  2D    1 

9468 

53  11    4 

9478 

54  52  53 

9488 

56  34  27 

9498 

Renins 
Spica 

E. 

49  58  48 

9187 

48    9  16 

9107 

46  19  59 

9178 

44  30  59 

9189 

E. 

103  31  13 

9188 

101  41  52 

9174 

99  52  45 

9184 

98    354 

9194 

8 

Son 

W. 

64  58  27 

9884 

66  38  25 

9807 

68  18    5 

9880 

69  57  27 

9898 

Rectos 
Spica 

E. 

35  30  15 

9980 

33  43    2 

9968 

31  56    8 

9tn 

30    935 

9991 

E. 

89    3  40 

9981 

87  16  29 

9108 

85  29  35 

9976 

83  42  59 

9988 

9 

Sun 

W. 

78    9  45 

9861 

79  47  17 

9678 

81  24  30 

9680 

83    1  24 

9708 

Spica 

E. 

74  54  43 

9888 

73  10    1 

9807 

71  25  39 

9880 

69  41  36 

9894 

Saturn 

E. 

104    5  29 

9817 

102  19  55 

9881 

100  34  40 

9844 

98  49  44 

9867 

>  10 

SlTN 

W. 

91    1  15 

»n4 

92  36  17 

9788 

94  11     1 

9809 

95  45  26 

9816 

1 

Pollux 

W. 

30  50  29 

9787 

32  25  53 

9749 

34    1  37 

9789 

35  37  35 

9798 

Spica 

E. 

61    6    9 

9461 

59  24    1 

9478 

57  42  13 

9480 

56    0  44 

9808 

Saturn 

E. 

90    9  45 

94-29 

88  26  41 

9488 

86  43  m 

9448 

85    1  29 

9460 

Antares 

E. 

106  47    6 

9808 

105    6    4 

• 

9890 

103  25  18 

9889 

101  44  49 

9844 

11 

Sun 

W. 

103  33    3 

98B4 

105    5  42 

9808 

106  38    3 

9919 

108  10    7 

9994 

PoUnx 

W. 

43  39    3 

9716 

45  15  22 

9718 

46  51  38 

97i9 

48  27  49 

9798 

Mara 

W. 

26  51  53 

9809 

28  26  18 

9800 

30    038 

9811 

31  34  51 

9817 

Spica 

E. 

47  38    8 

9ff7l 

45  58  33 

9888 

44  19  17 

9809 

42  40  20 

9618 

Saturn 

E. 

76  33  41 

9899 

74  52  59 

9888 

73  12  35 

9848 

71  32  28 

9669 

Antares 

E, 

98  26  38 

9608 

91  47  50 

9617 

90    9  18 

9099 

88  31    2 

9641 

12 

Sun 

W. 

115  46  20 

9080 

117  16  46 

8001 

118  46  57 

8014 

120  16  52 

8096 

Pollux 

W. 

5627    4 

9790 

58    230 

9768 

59  37  47 

9770 

61  12  54 

9778 

Mara 

w. 

39  23  44 

9888 

40  56  59 

9866 

42  30    3 

9838 

44    2  56 

9888 

Spica 
Saturn 

E. 

34  30  25 

90B8 

32  53  25 

9700 

31  16  45 

9716 

29  40  26 

9788 

E. 

63  15  54 

9617 

61  37  22 

9098 

59  59    5 

9040 

58  21    5 

9680 

Antam 

E^ 

80  23  49 

9701 

78  47  10 

9718 

77  10  47 

9796 

75  34  40 

9786 

13 

Sun 

W. 

127  42  44 

8086 

129  11  11 

8008 

130  39  23 

8109 

132    7  22 

8191 

Pollux 

W. 

69    6    0 

9817 

70  40    6 

9898 

72  14    2 

9889 

73  47  48 

9841 

Man 

W. 

51  44  25 

9998 

53  16    7 

9988 

54  47  39 

9946 

56  18  59 

9968 

Regulut 

W. 

32  26  28 

9788 

34    2  18 

9746 

a5  37  57 

9766 

37  13  24 

9768 

Saturn- 

E. 

50  14  32 

9709 

48  37  55 

9718 

47    1  33 

9799 

45  25  23 

9789 

Antaref 

E. 

67  37  55 

9708 

66    3  20 

9800 

64  29    0 

9818 

62  54  55 

9899 

14 

Sun 

W. 

i:i9  23  46 

8179 

140  50  20 

8100 

142  16  41 

8901 

143  42  49 

8918 

Pollux 

W. 

81  33  59 

9681 

83    6  42 

9800 

84  39  14 

9808 

86  11  36 

9908 

MarB 

W. 

6:)  52  51 

9909 

65  23    5 

8008 

66  53    8 

8016 

68  23    0 

8096 

R^ulus 

W. 

45    7  51 

9806 

46  42  11 

9818 

48  16  20 

9899 

49  50  19 

9881 

Satom 

E. 

37  27  40 

9n9 

35  52  45 

9788 

34  18    2 

9706 

32  43  31 

9806 

Antaref 

E. 

55    8  19 

9889 

53  35  46 

9001 

52    3  29 

9914 

50  31  28 

999t 

15 

PoQnx 

W. 

98  50  54 

9916 

95  22  15 

9084 

96  53  26 

9969 

98  24  27 

9969 

88 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES, 

15 

8tar*fN«n« 

P.L. 

P.L. 

• 

P.L. 

P.L. 

Mid 

Noon. 

of 

nPL 

or 

VP». 

of 

IX"» 

of 

Portion. 

Diff. 

Dur. 

9041 

DIff. 
8049 

IMS. 

Mars 

W. 

69  52' 4.1 

aoss 

71°2Sl  iS 

7S  51'  3# 

74"^  20  4^ 

9097 

Re<niHifl 

w. 

51  24    7 

3Bas 

52  57  45 

3647 

54  31  12 

9854 

56    4  30 

9003 

Saturn 

E. 

31    9  11 

9B16 

29  35    3 

9835 

28    1    7 

9838 

26  27  22 

»a 

Antares 

£. 

48  59  44 

9940 

47  28  16 

9954 

45  57    6 

9906 

44  26  13 

3998 

16 

Pollux 

W. 

99  55  18 

2977 

101  25  59 

9980 

102  56  29 

S994 

1G4  26  49 

9C01 

Mars 

W. 

81  44  27 

ao9B 

83  12  43 

9103 

84  40  50 

9110 

^    8  48 

9117 

Regulus 

W. 

68  48  35 

9896 

65  20  56 

9905 

66  53    8 

C913 

rs  25  ] I 

9919 

Antares 

E. 

36  56  43 

SO09 

35  27  56 

9001 

33  59  35 

9U3 

32  31  40 

9190 

a  AqnilsB 

E. 

86  46    9 

8SS9 

85  22  36 

9349 

H3  59  14 

9853 

82  36    3 

9909 

17 

Mars 

W. 

93  26  30 

8151 

94  53  38 

9158 

96  ITO  38 

8104 

97  47  30 

9r;o 

Repilus 
Spiea 

W. 

76    3  21 

99M 

77  34  34 

9958 

79    5  40 

S904 

eO  36  38 

99C9 

W. 

22  50  54 

S037 

24  20  21 

8099 

25  49  53 

8030 

S7  19  ?8 

9080 

a  Aqnils 

E. 

75  43  12 

S491 

74  21  19 

94U 

72  59  41 

8446 

71  38  19 

9469 

Jupiter 

E. 

110  59  39 

3994 

109  29  19 

9000 

107  59    6 

8000 

1C6  29    1 

9019 

18 

Mars 

W. 

104  59  58 

S-201 

106  26    6 

9907 

107  52    8 

,      9919 

109  18    3 

atio 

Renins 

W. 

88    939 

3996 

89  39  54 

8008 

91  10    3 

1      WOO 

92  40    5 

9013 

Spica 

W. 

34  47  16 

aos7 

36  16  43 

8089 

37  46    8 

8041 

39  15  30 

SOU 

a  Aqnilaa 

E. 

64  55  54 

S549 

63  36  24 

9509 

62  17  16 

8590 

CO  IS  31 

ton 

Fomalhaut 

E. 

97    3  30 

SS49 

95  40  15 

8853 

94  17    4 

8350 

i2  £3  57 

89C0 

Jupiter 

B. 

99    0  21 

9030 

97  30  57 

8045 

96    1  40 

8060 

94  32  29 

8065 

19 

Regius 
Spica 

W. 

100    8  50 

1016 

101  38  18 

804] 

103    7  40 

8044 

104  36  58 

8048 

W. 

46  41  30 

9056 

48  10  31 

9003 

49  39  27 

8e05 

51     8  20 

8067 

- 

Saturn 

W. 

18    5  15 

9om 

19  34  53 

9090 

21    4  28 

8030 

22  34    3 

8089 

a  AqntlsB 

E. 

54  31  19 

9746 

53  15  23 

9791 

52    0    1 

8617 

50  45  16 

9854 

Fomalhant 

E. 

85  59  38 

9986 

84  37    4 

9900 

83  14  36 

8390 

81  52  15 

9403    \ 

Jupiter 

B. 

87    8    1 

9078 

85  39  23 

9061 

84  10  51 

9065 

82  42  23 

9069 

20 

Spica 

W. 

58  31  58 

90T9 

60    0  33 

8083 

61  29    5 

8068 

62  57  35 

9065 

Saturn 

W. 

30    1  21 

9oa 

31  30  41 

9044 

32  59  59 

8040 

34  29  15 

9047    . 

Fomalhaut 

E. 

75    2  26 

9499 

73  40  54 

8447 

72  19  31 

8465 

70  58  17 

9<05 

Jupiter^ 
a  regasi 

E. 

75  21    8 

9105 

73  53    4 

9107 

72  25    3 

8110 

70  57    5 

9111 

E. 

89  43    8 

9919 

88  19  12 

9817 

86  55  20 

8890 

85  31  32 

9994 

91 

Spica 

W. 

70  19  38 

909] 

71  47  59 

8091 

73  16  20 

8001 

74  44  41 

9091 

Saturn 

W. 

41  55    9 

90H 

43  24  17 

8054 

44  53  23 

8058 

46  22  30 

9059 

Antares 

W. 

25  54    3 

9986 

27  16  33 

8880 

28  39  35 

8385 

30    3    6 

9318 

Jupiter 

E. 

63  87  47 

9119 

62  10    0 

8119 

60  42  14 

8119 

59  14  28 

9119 

Fomalhani 

E. 

64  14  54 

9518 

62  54  50 

9591 

61  35    0 

9545 

60  15  25 

9560 

a  Pegasi 

E. 

78  33  31 

9949 

77  10    8 

9945 

75  46  49 

SS50 

74  23  35 

9959 

Venus 

E. 

114  52  25 

9599 

113  32  40 

9595 

112  12  55 

8585 

110  53  10 

9680   , 

22 

Spica 

W. 

82    632 

9007 

83  34  58 

9084 

85'  3  27 

8089 

86  31  56 

9960 

Saturn 

W. 

53  48  12 

9048 

55  17  25 

9047 

56  46  39 

8044 

58  15  57 

9oa 

Antares 

W. 

37    6  12 

9394 

38  31  41 

9333 

39  57  24 

8311 

41  23  20 

t£09 

Jupiter 

E. 

51  55  35 

9110 

50  27  45 

9114 

48  59  53 

8118 

47  31  59 

9110 

Fomalhaul 

E. 

53  41  40 

9045 

52  23  54 

9009 

51    6  31 

8600 

49  49  33 

8715 

a  Pegasi 

E. 

67  28  36 

9377 

66    5  53 

9983 

64  43  16 

8888 

63  20  46 

9999  ' 

Venus 

E. 

104  14  25 

959^1 

102  54  3(i 

9581 

101  34  46, 

8537 

100  14  52 

99C0 

Sum 

E. 

136  46  59 

9471 

135  26    2 

8408 

134    5    2 

8404 

132  43  58 

1409 

23 

Spica 

W. 

93  55  26 

..>o» 

95  24  21 

8086 

96  53  22 

8058 

98  29  29 

_  1908 

XVI. 
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GREENWICH  MEAN 

TIMK. 

LUNAR  DISTANCES. 

15 

8ter*tNuiM 

P.L. 

P.L. 

P.L. 

P.L. 

mnd 

Midniefat. 

of 

xv^. 

or 

XVIIIi^ 

of 

XX1«»- 

of 

Podtkm. 

o 

DIt. 

DIff. 

Dlff. 
9060 

Diff. 

Mars 

W. 

7^4955 

flOM 

7/ 1^  4^' 

9019 

7§4^2^ 

80°  16'     i 

9867 

Regulufl 

W. 

57  37  38 

9Bi0 

59  10  36 

9876 

60  43  25 

9889 

62  16    5 

9601 

Saturn 

E. 

24  53  50 

98t9 

23  20  29 

9089 

21  47  21 

9679 

20  14  26 

9660 

Antares 

£. 

42  55  39 

SB08 

41  25  24 

9014 

39  55  29 

9091 

38  25  55 

9049 

16 

Pollux 

W. 

105  57    0 

KWt 

107  27    1 

9018 

108  56  51 

9098 

110  26  31 

90U 

Mars 

W. 

87  36  37 

SI34 

89    4  18 

9191 

90  31  50 

9198 

91  59  14 

9144 

Regulufl 

W. 

69  57    6 

9990 

71  28  52 

9899 

73    030 

9980 

74  32    0 

9948 

Antarefl 

E. 

31    4  14 

9I« 

29  37  20 

9198 

28  11    2 

8997 

26  45  25 

9988 

a  AquiUs 

£. 

81  13    3 

tsn 

79  50  16 

8984 

78  27  41 

9990 

77    5  20 

9408 

17 

Mars 

W. 

99  14  14 

fllTI 

100  40  51 

9188 

102    7  21 

9180 

103  33  43 

9196 

Re$ni1ttfl 

W. 

82    7  29 

mt 

83  38  12 

9081 

85    8  48 

9067 

86  39  17 

9999 

Spica 

W. 

28  49    4 

ioao 

30  18  40 

9091 

31  48  14 

90S9 

33  17  46 

9094 

a  AquilflB 

E 

70  17  14 

U19 

68  56  26 

9498 

67  35  56 

9619 

66  15  45 

9690 

Jupiter 

E. 

104  59    3 

9018 

103  29  12 

9099 

101  59  28 

9090 

100  29  51 

90U 

18 

Mara 

W. 

110  43  51 

nn 

112    9  32 

9998 

113  35    8 

9999 

115    0  37 

9990 

Regolufl 
Spica 

W. 

94  10    2 

9018 

95  39  53 

9099 

97    938 

9097 

98  39  17 

9099 

w. 

40  44  49 

9048 

42  14    5 

9049 

43  43  17 

9069 

45  12  25 

9066 

a  AquilflB 

E. 

59  40  10 

9888 

58  22  15 

9889 

57    4  47 

9669 

55  47  48 

9717 

Fomalbant 

E. 

91  30  55 

9984 

90    7  57 

9988 

88  45    5 

9974 

87  22  19 

9979 

Jupiter 

E. 

93    324 

9088 

91  34  25 

9088 

90    532 

9000 

88  36  44 

9079 

19 

Rej^oa 
Spica 

W. 

106    6  11 

9089 

107  35  19 

9888 

109    4  23 

9008 

110  33  23 

9089 

W. 

52  37  10 

9088 

54    5  57 

9079 

55  34  40 

8076 

57    3  20 

9077 

Saturn 

W. 

24    335 

9084 

25  33    5 

9098 

27    233 

9069 

28  31  58 

9040 

a  AquilflB 

E. 

49  31    9 

9808 

48  17  44 

9097 

47    5    2 

9966 

45  53    8 

4096 

Fomalbaat 

E. 

80  30    1 

9400 

79    7  55 

9418 

77  45  57 

9499 

76  24    7 

9491 

Jupiter 

E. 

81  14    0 

9009 

79  45  41 

9008 

78  17  26 

9009 

76  49  15 

9109 

20 

Spica 

W. 

64  26    3 

9087 

65  54  29 

9068 

67  22  53 

9060 

68  51  16 

9090 

Saturn 

w. 

35  58  29 

9048 

37  27  42 

90A1 

38  56  52 

9069 

40  26    1 

9069 

Fomalhaut 

E. 

69  37  14 

9474 

68  16  21 

9480 

66  55  40 

9496 

65  35  11 

9608 

Jupiter 
a  Pegasi 

E. 

69  29    9 

9114 

68    1  16 

9110 

66  33  25 

9110 

65    535 

9118 

E. 

84    7  48 

8937 

8244    8 

9990 

81  20  31 

9994 

79  56  59 

9998 

21 

Spica 

W. 

76  13    2 

9001 

77  41  23 

9090 

79    945 

9060 

8038    8 

9066 

iMtum 

W. 

47  51  37 

9069 

49  20  45 

9069 

50  49  53 

9069 

52  19    2 

9061 

Antares 

W. 

31  27    2 

9904 

32  51  21 

9978 

34  16    1 

9901 

35  40  58 

9947 

Jupiter 

E. 

57  46  43 

9119 

56  18  57 

9119 

54  51  11 

9119 

53  23  24 

9117 

Fomalbant 

E. 

58  56    5 

9879 

57  37    1 

9660 

56  18  15 

8000 

54  59  47 

869A 

a  Pegasi 

E. 

73    0  25 

9908 

71  37  20 

9989 

70  14  20 

9808 

68  51  25 

9979 

Venus 

E. 

109  33  26 

9098 

108  13  42 

9696 

106  53  57 

9696 

105  34  11 

9696 

22 

Spica 

W. 

88    032 

9078 

8929    9 

9074 

90  57  50 

907O 

92  26  36 

9087 

Saturn 

W. 

59  45  17 

9010 

61  14  41 

9098 

62  44    9 

9099 

64  13  41 

9099 

Antares 

W. 

42  49  29 

9100 

44  15  50 

9181 

45  42  22 

9171 

47    9    6 

9189 

Jupiter 

E. 

46    4    1 

9108 

44  36    1 

9106 

43    7  57 

9101 

41  39  49 

9096 

FomalhanI 

E. 

48  33    2 

9749 

47  17    0 

9779 

46    1  30 

9808 

44  46  34 

9849 

a  Pegasi 

E. 

61  58  22 

9400 

60  36    6 

9406 

59  13  58 

9416 

57  51  59 

9499 

Venus 

E. 

96  54  56 

9599 

97  34  57 

9619 

96  14  54 

9616 

94  54  47 

9611 

Sun 

E. 

131  22  49 

94M 

130    1  36 

9469 

128  40  18 

9U7 

127  18  55 

9449 

23     Spica 

W. 

99  51  42 

9049 

101  21    2 

90S7 

102  50  29 

9090 

104  20    4 

9099 

12 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

^  a 

Star'tNao 

P.L. 

P.L. 

P.L. 

P  L. 

•Dd 

Noon. 

of 

Jilb- 

of 

VIk. 

of 

IX"». 

of 

PodOoa. 

DIff 

Dift 

Dfff. 
8016 

IMC 

93 

Saturn 

w. 

65^3' 1^ 

80IS 

e^'is  d 

8090 

68°  49  4^ 

70°  19  44 

8000 

Antares 

w. 

48  36    0 

SI5S 

50    3    6 

8144 

51  30  99 

8186 

59  57  49 

8190 

Jupiter 

£. 

40  11  36 

8094 

38  43  19 

8000 

37  14  57 

8086 

35  46  30 

8081 

FomalHhiit 

E. 

43  3*4  15 

8883 

49  18  38 

8097 

41    5  46 

son 

39  5:)  44 

4088 

a  Pegasi 

E. 

56  30    8 

8431 

55    8  97 

8441 

53  46  57 

8469 

59  95  39 

8463 

Venus 

E. 

93  34  35 

8606 

99  14  18 

8609 

90  53  56 

8406 

89  ;«  97 

8490 

Sqn 

£. 

195  57  96 

848T 

194  35  51 

8481 

193  14  10 

8496 

191  59  99 

»410 

94 

Satam 

W, 

77  44    1 

WT 

79  14  43 

9970 

80  45  33 

9969 

89  16  34 

9068 

Antares 

W. 

60  17  51 

8070 

61  46  96 

8060 

63  15  14 

8060 

64  44  14 

8040 

Jupiter 
a  Pegasi 

£. 

98  99  35 

80M 

96  53  97 

8047 

95  94  10 

8039 

93  54  46 

8038 

£. 

45  49  55 

8ftlS 

44  93  90 

8606 

43    4    9 

8601 

41  45  95 

8091 

Venus 

£. 

89  49  17 

8454 

81  98    9 

8446 

80    637 

8487 

78  45    9 

8498 

Sox 

£. 

115    1  96 

8881 

113  38  48 

8879 

119  16    0 

8364 

110  53    9 

8864 

95 

Saturn 

W. 

89  54  31 

9006 

91  96  44 

9894 

99  59  11 

9888 

94  31  59 

9870 

Antares 

W. 

79  19  30 

2998 

73  49  59 

t90ei 

75  13  99 

9060 

76  44  91 

9056 

a  Pegasi 

E. 

35  91     1 

8886 

34    636 

8001 

39  53  17 

8074 

31  41  19 

4669 

Venus 

E. 

71  54  19 

8818 

70  31  31 

8869 

69    8  31 

8860 

67  45  17 

8387 

SoM 

£. 

103  55  15 

8300 

109  31    3 

101    6  37 

8976 

99  41  57 

a969 

96 

Saturn 

W. 

109  19  16 

9806 

103  53  36 

9709 

105  98  14 

9770 

107    3  10 

0768 

Antares 

W. 

84  99  47 

3889 

85  55  90 

9874 

87  98  19 

9060 

89    1  99 

9846 

a  AquilsB 

W. 

41  90  59 

89n 

49  33    1 

8006 

43  46  95 

8820 

45    1    6 

r6o 

Venus 

E. 

60  45  11 

8966 

59  90  19 

8960 

57  55    9 

8934 

56  99  40 

8910 

SuK 

E. 

99  34  37 

8199 

91    8  18 

8176 

89  41  40 

8161 

88  14  44 

8ia 

97 

Antares 

W. 

96  59  11 

976T 

98  97  99 

9761 

100    9  54 

9786 

101  38  48 

0718 

a  Aquilas 

W. 

51  31  99 

8468 

59  59  35 

8414 

54  14  36 

8868 

55  37  99 

8894 

Venus 

E. 

49  17  90 

8189 

47  49  49 

8114 

46  91  56 

8096 

44  53  41 

OOTO 

SCN 

£. 

80  55    6 

8060 

79  96    7 

8048 

77  56  47 

8094 

76  97    4 

0006 

98 

Antares 

W. 

109  43  50 

9686 

111  91  58 

9618 

113    0  99 

9601 

114  30  93 

9666 

a  Aquiln 

W. 

m  43  56 

8189 

64  11  97 

8008 

65  39  39 

3066 

67    8  31 

0034 

FomaihauC 

W. 

39  95    4 

4066 

33  35  40 

8tlO 

34  48  41 

8788 

36    356 

8679 

Jupiter 

W. 

91  35  47 

9617 

93  14  19 

9606 

94  53  90 

9676 

9(Sd9  49 

8664 

Venus 

£. 

:<7  96  39 

9081 

35  56    9 

9069 

34  95    1 

9049 

39  53  36 

9094 

Son 

£. 

68  59  43 

9911 

67  90  38 

9099 

65  48    9 

9878 

64  15  15 

0010 

99 

a  Aqnlla 

W. 

74  49  14 

9891 

76  14  44 

9886 

77  47  47 

9841 

79  91  99 

9010 

Fomalhaat 

W. 

49  48    7 

8990 

44  13  49 

8161 

45  40  38 

8098 

47    8  50 

8041 

Jimiter 
a  Pegasi 

W. 

34  57  19 

9464 

36  39  37 

9484 

38  99  93 

9416 

40    5  36 

•306 

^y. 

98  38  15 

8771 

99  53  47 

8690 

31  19    0 

84B4 

39  89  49 

8864 

Scjjff 

£. 

56  94  98 

9766 

54  49    3 

9787 

53  13  19 

9718 

51  36  56 

0600 

30 

a  AquiUe 

w. 

.  87  16  35 

9718 

88  59  58 

9606 

90  99  44 

9678 

99    653 

oooo' 

Fomalhaut 

w. 

54  46  18 

9808 

56  90  49 

9764 

57  65  57 

9797 

59  39    1 

0683 

Jupiter 
a  Pegasi 

w. 

48  48  34 

9809 

50  34  99 

9986 

59  90  51 

9967 

54    7  40 

9960 

w. 

39  46  18 

9084 

41  17  54 

9871 

49  50  50 

9814 

44  95    0 

9709 

Son 

£. 

43  99  99 

9611 

41  50  49 

9606 

40  11  47 

9680 

38  39  94 

9664 

31 

a  AquilsB 

w. 

100  17  90 

9608 

101  56  11 

9600 

103  35  19 

9680 

105  14  99 

t684 

Fomalhaat 

w. 

67  43    4 

9648 

69  93  11 

9694 

71    3  51 

9609 

79  45    9 

9480 

a  Pegasi 

w. 

59  31  30 

9664 

54  11  98 

9691 

55  59  19 

9490 

57  33  39 

9409 

Son 

E. 

30  10  46 

9600 

98  99  41 

9409 

96  48  97 

9404 

95    7    5 

9409 
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6BEENWICH  MEAN  TIME. 

« 

LUNAB  DISTANCES. 

23 

Bter*iNug 

kt 

p.  L. 

p.  L. 

p.  L. 

f.L. 

PoiMoii. 

Midnight 

of 
DUL 

XY^ 

or 

DUL 

XVIIIi^ 

of 
DUL 

9808 

XXTk 

of 
Wtt. 

Saturn 

w. 

7f42'd[ 

BOOS 

73°12'5fl 

mi 

74°  43'    & 

76°  13'  2^ 

9006 

Antares 

w. 

54  25  27 

tin 

55  53  16 

8108 

57  21  16 

8000 

58  49  28 

8080 

Jupiter 

£. 

34  17  56 

SOTS 

32  49  16 

8000 

31  20  30 

8004 

29  51  36 

8060 

Fomalhaut 

E. 

38  42  37 

4SM 

37  32  30 

4106 

36  23  31 

4344 

35*15  46 

4880 

a  Pegasi 

E. 

51    4  34 

S4n 

49  43  44 

8490 

48  23    9 

8600 

47    2  52 

8686 

Venos 

E. 

88  12  52 

S484 

86  52  10 

8477 

a%31  20 

9460 

84  10  23 

8408 

Sun 

E. 

120  30  27 

t4U 

119    8  24 

8406 

117  46  13 

8880 

116  23  54 

8880 

24 

Saturn 

W. 

83  47  46 

9SU 

85  19    9 

9986 

86  50  43 

9034 

88  22  31 

9016 

Antarot 

W. 

66  13  26 

soas 

67  42  52 

8097 

69  12  31 

8017 

70  42  23 

8006 

JuDiter 
a  Pegasi 

E. 

22  25  14 

aoM 

20  55  34 

0090 

19  25  46 

8014 

17  55  52 

8000 

E. 

40  27  13 

SS5S 

39    9  36 

8080 

37  52  37 

8780 

36  36  22 

8709 

Venus 

£. 

77  23  17 

S4ia 

76    1  21 

8407 

74  39  12 

8897 

73  16  52 

8800 

Sew 

E. 

109  29  53 

asu 

108    6  32 

8388 

106  42  59 

8899 

105  19  13 

8819 

35 

Satora 

W. 

96    4  49 

3810 

97  36    1 

9840 

99  11  29 

988S 

100  45  14 

9808 

Antares 

w. 

78  15  29 

3oa 

79  46  53 

9080 

81  18  34 

9918 

82  50  32 

9008 

a  Pegasi 

E. 

30  30  33 

41SS 

29  21  32 

4901 

28  14  22 

4431 

27    920 

4807 

Venus 

£. 

66  21  48 

8S» 

64  58    3 

8800 

63  34    2 

S990 

62    946 

8380 

Sun 

E. 

98  17    1 

S340 

96  51  50 

8386 

95  26  22 

8331 

94    038 

8907 

26 

Saturn 

W. 

108  38  26 

9748 

110  14    2 

9788 

111  49  58 

9718 

113  26  14 

9701 

Antares 

W. 

90  34  52 

98S0 

92    8  42 

98M 

93  43  52 

9790 

95  17  21 

9188 

a  Aqitil» 

w. 

46  17    0 

8000 

47  34    2 

8084 

48  52  10 

8607 

50  11  20 

8614 

Venus 

E. 

55    3  52 

S90S 

53  37  45 

8104 

52  11  17 

0100 

50  44  29 

8160 

Sun 

B. 

86  47  29 

8199 

85  19  54 

8119 

83  51  59 

8006 

82  23  43 

8078 

27 

Antares 

W. 

103  15    4 

9701 

104  51  42 

3806 

106  28  42 

9000 

108    6    5 

9069 

a  Aquils 

W. 

57    1  13 

8i83 

58  25  45 

8943 

59  51    4 

8904 

61  17    8 

8100 

Venus 

£. 

4:{  25    4 

8000 

41  56    3 

8080 

40  26  39 

8030 

36  56  51 

0001 

SUK 

£. 

74  56  59 

9088 

73  26  31 

9000 

.   71  55  39 

9060 

70  24  23 

9981 

28 

AtttsreB 

W. 

116  18  39 

3087 

117  58  19 

9009 

119  38  20 

9680 

121  18  43 

9000 

a  AquiUe 
Fomalhaut 

W. 

68  38    2 

8008 

70    8  11 

9078 

71  38  57 

3040 

73  10  18 

9910 

W. 

37  21  13 

8500 

38  40  24 

8470 

40    1  22 

8883 

41  23  59 

8808 

Jupiter 
Venus 

W. 

28  12  47 

9684 

29  53  13 

9614 

31  34    7 

9494 

33  15  29 

9474 

£. 

31  21  47 

9003 

29  49  32 

9094 

28  16  53 

9866 

26  43  49 

9044 

SUH 

E. 

62  41  56 

9884 

61    8  12 

9016 

5934    3 

9100 

57  59  28 

9178 

29 

a  Aquils 

W. 

80  55  27 

9700 

8230    2 

9779 

84    5    6 

9763 

85  40  37 

9789 

Fomalhaut  W. 

48  38  12 

9080 

50    8  42 

9000 

51  40  15 

9009 

53  12  48 

9040 

Jupiter 
a  Pegaa 

W. 

41  49  18 

8870 

43  33  26 

9861 

45  18    2 

9889 

47    3    4 

9891 

W. 

33  55  40 

8958 

35  20  41 

8104 

36  47  33 

8018 

38  16    8 

8009 

Sv« 

£. 

50    0  15 

9881 

48  23  10 

9888 

46  45  40 

9046 

45    7  46 

9099 

90 

a  Aquils 

W. 

93  44  39 

9040 

95  22  11 

9886 

97    0  18 

9038 

98  38  42 

1019 

Fomalhaul  W. 

61    8  50 

9000 

62  46  23 

9090 

64  24  38 

9001 

66    332 

9898 

JuDker 
a  Pegasi 

W. 

55  54  53 

9984 

57  42  30 

9910 

59  30  34 

9906 

61  18  59 

9199 

W. 

46    0  18 

9718 

47  36  40 

9808 

49  14    3 

9097 

50  52  21 

9600 

Sux 

£. 

36  52  40 

9661 

35  12  37 

9688 

33  32  16 

9606 

31  51  38 

9616 

31 

a  AquilsB 

W. 

106  53  39 

9681 

108  33    0 

9600 

110  12  23 

9601 

111  51  44 

9606 

Fomalhaut 

W. 

74  26  43 

3461 

76    8  51 

9443 

77  51  24 

9490 

79  34  21 

9419 

aPogaai 

W. 

59  15  45 

9400 

60  58  28 

9U9 

62  41  46 

9800 

64  25  35 

9871 

Sun  . 

£. 

23  25  40 

9403 

21  44  16 

9498 

20    3    0 

9610 

18  22    1 

9683 
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AT  GBEENWICH  APPAEENT  NOON. 


i 


Sat 

Sitn, 

Mon. 

Taes. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 

Thur. 
Fri. 

Sat 

Sun, 

Mon* 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 


I 


1 

2 
3 

4 
5 

6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Afpmreut 
Right 


h      m      • 

4  35  28.92 
4  39  34.63 
4  43  40.73 

4  47  47.19 
4  51  53.99 

4  56  1.13 

5  0  8.57 
5  4  16.29 
5  8  24.28 

5  12  32.51 
5  16  40.94 
5  20  49.56 

5  24  58.36 
5  29  7.32 
5  33  16.42 

5  37  25.65 
5  41  34.97 
5  45  44.36 

5  49  53.81 
5  54  3.32 

5  58  12.8^ 

6  2  22.34 
6  6  31.85 
6  10  41.30 

6  14  50.69 
6  19  0.00 
6  23    918 

6  27  18.21 
6  31  27.08 
6  35  35.77 

6  39  44.23 


DUtfiw 

1  hOOTt 


• 

0.228 
0.244 
0.260 

0.275 
0.289 
0.302 

0.314 
0.325 
0.336 

0.345 
0.354 
0.362 

0.369 
0.375 
0.380 

0.384 
0.388 
0.391 

0.393 
0.304 
0.395 

0.395 
0.394 
0.392 

0.388 
0.384 
0.378 

0.3*2 
0.364 
0.356 


10.346 


Appttftni 
^wttnatloii. 


N.25 


1  5^.3 
22  9  59.7 
22  17  ?9.9 


22  24  56.8 
22  31  50.2 
22  38  20.0 

22  44  26.0 
22  50  7.9 
22  55  25.8 


23 
23 
23 


0  19.6 
4  49.1 
8  54.2 


23  12  34.8 
23  15  50.8 
23  18  42.3 

23  21  9.1 
23  23  11.2 
23  24  48.5 

23  26  1.0 
23  26  48.7 
23  27  11.7 

23  27  9.9 
23  26  43.1 
28  25  51.6 

23  24  35.5 
23  22  54.7 
23  20  49.2 

23  18  19.0 
23  15  24.3 
23  12  5.1 

N.23  8  21.5 


IMlLfor 
Ihoar. 


20.61 
19.65 
18.68 

17.71 
16.73 
15.74 

14.75 
13.75 
12.74 

11.73 

10.72 

9.70 

8.68 
7.66 
6.63 

5.60 
4.57 
3.54 

2.50 
1.47 
0.43 

0.60 
1.63 
2.66 

3^ 
4.72 
5.74 

6.77 
7.79 
8.81 

9.82 


Semi- 
dtaoMter. 


5  48.29 
5  48.16 
5  48.03 

5  47.91 
5  47.79 
5  47.68 

5  47.57 
5  47.46 
5  47.36 

5  47.27 
5  47.18 
5  47.09 

5  47.01 
5  46.93 
5  46.85 

5  46.77 
5  46.70 
5  46.63 

5  46.57 
5  46.51 
5  46.45 

5  46.89 
5  46.84 
5  46.29 

5  46.25 
5  46.21 
5  46.18 

5  46.15 
5  46.13 
5  46.12 


15  46.11 


SidCTMl 

Time 

of  the 

8emi- 

dkmeter 

iMBMjnff 

the 
HexM- 


68.39 
68.45 
68.50 

68.55 
68.60 
68.65 

68.69 
68.73 

68.77 

68.81 
68.84 
68.87 

68.89 
6a91 
68.93 

6a95 
68.96 
68.97 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.88 
68.85 
68.82 

68.79 


BqmtloB  of 

Time, 

tob4 

$Mttr<KUd 

frtrm 


added  to 
Tmu. 


2  30.90 
2  21.76 
2  12i25 

2  2.38 
1  52.16 
1  41.61 

1  30.75 
1  19.61 
1     8.22 

0  56.59 
0  44.74 
0  32.70 

0  20.49 
0    8.12 

0    4.39 

0  17.02 
0  29.75 
0  42.55 

0  55.41 

1  8.32 
1  21.25 

1  34.18 
1  47.09 

1  59.96 

2  12.75 
2  25.45 
2  38.04 

2  50.48 

3  2.76 
3  14.86 

3  26.74 


DUUftar 
Ihoor. 


0.372 
0.368 
0.404 

0.418 
0.432 
0w445 

0.457 
0.468 
0.479 

0.488 
0.497 
0.505 

0.512 
0.518 
0.524 

0.528 
0.532 
0.535 

0.537  1 

0.538 

0.539 

0.538 
0.537 
0.534 

0.531 
0.526 
0.521 

0.515 
0.508 
0.499 

0.489 
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AT   GREENWICH  MEAN 

NOON. 

i 

i 

i 

n 
i 

THE  . 

SUN'S 

BQitttton  of 

TIflM, 

tob4 
mddtdto 

DUr.ftr 
Iboor. 

SMmmI 
Urn*. 

nibtnrttd 
frotn 

Tinu. 

B%ht  AMsenilon. 

DULftar 
Iboar. 

A^pannt 

DULfiw 
Iboor. 

2o!61 
19.65 
18.68 

Sat. 
Sun. 
Mod. 

1 
2 
3 

h     m       • 

4  35  29.35 
4  39  35.04 
4  48  41.11 

• 
104228 

10.244 

10.260 

N.22°    1  57.3 
22  10    0.6 
22  17  40.7 

2  20.88 
2  21.74 
2  12.23 

• 
0.372 

0.388 

0.404 

h     m      a 

4  38    0.23 
4  41  56.78 
4  45  53.34 

Toes. 
Wed. 
Thur. 

4 
5 
6 

4  47  47.54 
4  51  54.31 
4  56     1.42 

10.275 
10.289 
10.302 

22  24  57.4 
22  31  50.7 
22  38  20.4 

17.71 
16.73 
15.74 

2    2.36 
1  52.14 
1  41.59 

0.418 
0.432 
0.445 

4  49  49.90 
4  53  46.45 
4  57  43.01 

Fri. 
Sat. 
Sun. 

7 
8 
9 

5    0    8.83 
5    4  16.52 
5    8  24.47 

10.314 
10.325 
10.336 

22  44  26.3 
22  50    8.2 
22  55  26.0 

14.75 
13.75 
12.74 

1  30.74 
1  19.60 
1     8.21 

0457 
0.468 
0479 

5     1  39.57 
5    5  36.12 
5    9  32.68 

MoQ. 
Tues. 
Wed. 

10 
11 
12 

5  12  82.66 
5  16  41.08 
5  20  49.65 

10.345 
10.354 
10.362 

23    0  19.8 
23    4  49.3 
23    8  54.3 

11.78 

10.72 

9.70 

0  56.58 
0  44.73 
0  32.70 

0488 
0497 
0.505 

5  13  29.24 
5  17  25.79 
5  21  22.35 

Thor. 

Fri. 

Sat 

13 
14 
15 

5  24  58.42 
5  29    7.35 
5  38  16.41 

10.369 
10.375 

10.380 

23  12  34.8 
23  15  50.8 
23  18  42.3 

8.68 
7.66 
6.63 

0  20.49 
0    8.11 

0.512 
0.518 
0.524 

5  25  18.91 
5  29  15.46 
5  33  12.02 

0    4.39 

Sun. 
Hon. 
Taes. 

16 
17 
18 

5  37  25.60 
5  41  84.88 
5  45  44.23 

10.384 
10.388 
10.391 

23  21    9.1 
23  23  11.2 
23  24  48.5 

5.60 
4.57 
3.54 

0  17.02 
0  29.75 
0  42.54 

0.528 
0.532 
0.535 

5  37    8.58 
5  41     5.13 
5  45     1.69 

Wed. 
Thur. 
Fri. 

19 
20 
21 

5  49  53.65 
5  54    3.12 
5  58  12.60 

10.393 
10.394 
10.395 

23  26     1.0 
23  26  48.7 
23  27  11.7 

2.50 
1.47 
043 

0  55.40 

1  8.32 
1  21.24 

0.537 
0.538 
0.539 

5  48  58.25 
5  52  54.80 
5  56  51.36 

Sat 
Sun. 

,  Hon. 

1 

22 
23 
24 

6    2  22.08 
6    6  31.54 
6  10  40.97 

10.395 
10.394 
10.392 

23  27    9.9 
23  26  43.2 
23  25  51.8 

0.60 
1.63 
2.66 

1  34.16 
1  47.07 
1  59.94 

0.538 
0.537 
0.534 

6    0  47.92 
6    4  44.47  i 
6    8  41.03 

Toes. 
Wed. 
Thor. 

25 
26 
27 

6  14  50.31 
6  18  59.58 
6  23    8.72 

10.388 
10.384 
10.378 

23  24  35.7 
23  22  54.9 
23  20  49.4 

3.69 
4.72 
5.74 

2  12.72 
2  25.43 
2  3a02 

0.531 
0.526 
0.521 

6  12  37.59 
6  16  34.15 
6  20  30.70 

Fri. 
Sat 
Sun. 

28 
29 
80 

6  27  17.72 
6  31  26.56 
6  35  35.21 

10.372 
10.364 
10.366 

23  18  19.3 
23  15  24.6 
23  12    5.5 

6.77 
7.79 

8.81 

2  50.46 

3  2.74 
3  14.84 

0.515 
0.508 
0499 

6  24  27.26 
6  28  23.82 
6  32  20.37 

Moo. 

81 

6  89  43.63 

10.346 

N.23    8  22.0 

9.82 

8  26.70 

0489 

6  86  16.98 

H 

on. — TiM  BmkBMator  ftar  Ml 

HI  NooB  waaj  bt  Mm 

MdtlMI 

MM  M  tiiftt  ftar  ▲ppanol 

Kooa. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

1 

s 

i 
I 

2 
3 

J 

LofnUhn 

oTUm 

RadiiuVeetor 

of  the 

Bwlh. 

DIff.  ftw 
Ihonr. 

of 

flktaraJOh. 

• 

IViM  LONOITUDB. 

DULfor 
Iboar. 

LATITOOB. 

X 

X' 

152 
153 
154 

70"^  29'  10!3 

71  26  88.8 

72  24    6^ 

28  53'.5 
26  21.9 

14^.70 
143.66 
142.63 

—6.32 
0.35 
0.35 

a0062317 
.0062933 
.0063524 

96.2 

25.2 
94.1 

19  18  49.40 
19  14  53.49 

19  10  57.58 

1 

4 
5 
6 

155 
156 
157 

73  21  32^ 

74  18  58^ 

75  16  22.7 

21  15.5 
18  40.9 
16    5.2 

143.59 
143.34 
143.50 

0.31 
0.25 
0.16 

.0064091 
.0064634 
.0065154 

93.1 
92.1 
21.1 

19    7     1.68 
19    3    5.77 
18  59    9.86 

7 
8 
9 

158 
159 
160 

76  13  46.1 

77  11    8.4 

78  8  29.8 

13  28.4 

10  50.5 

8  11.7 

143.45 
143.41 
143.37 

—0.06 

*i-0.06 

0.19 

.0065652 
.0066129 
.0066585 

20.9 
19.4 
16.6 

18  55  13.95 
18  51  18.03 
18  47  22.12 

10 
11 
12 

161 
162 
163 

79  5  50.2 

80  3    9.5 

81  0  27.8 

5  32.0 
2  51.2 
0    9.3 

143.32 
143.2d 
143.24 

0.33 
0.46 
0.57 

.0067022 
.0067440 
.0067840 

17.8 
17.1 
16.4 

18  43  26.21 
18  39  30.30 
18  35  34.39 

13 
14 
15 

164 
165 
166 

81  57  45.2 

82  55     1.7 

83  52  17.5 

57  26.5 
54  42.8 
51  58.5 

143.21 
143.18 
143.15 

0.67 
0.75 
0.80 

.0068224 
.0068592 
.0068946 

15.7 
15.1 
14.5 

18  31  38.47 
18  27  42.56 
18  23  46.65 

16 

n 

18 

167 
168 
169 

84  49  32.7 

85  46  47.4 

86  44     1.6 

49  13.5 
46  28.0 
43  42.0 

143.12 
143.10 
143.06 

0.81 
0.80 
0.76 

.0069287 
.0069614 
.0069927 

13.9 
13.3 
12.7 

18  19  50.75 
18  15  54.84 
18  11  58.93 

19 
20 
21 

170 
171 
172 

87  41  15.4 

88  38  28.9 

89  35  42.1 

40  55.6 
38    9.0 
35  22.1 

143.07 
143.06 
143.05 

0.69 
0.59 
0.49 

.0070225 
.0070508 
.0070777 

12.1 
11.5 

10.8 

18    8    8.02  ' 
18    4    7.10 
18    0  11.19 

22 
23 
24 

173 
174 
176 

90  32  55.1 

91  80    8.1 

92  27  21.1 

82  34.9 
29  47.7 

27    a5 

143UM 
143.04 
143U>4 

0.36 

Oi23> 

H-0.09 

.0071029 
.0071263 
.0071476 

10.1 
9.3 
6.5 

17  56  15.27 
17  52  19.36 
17  48  23.46 

25 
26 
27 

176 
177 
178 

93  24  34.1 

94  21  47.1 

95  19    0.1 

24  ia4 

21  26.3 
18  39.0 

143.04 
143.04 
1434)4 

—0.04 
0.15 
0.25 

.0071673 
.0071847 
.0071998 

7S 
6.7 
5.7 

17  44  27.55 
17  40  31.64 
17  36  35.73 

28 
29 
30 

179 
180 
181 

96  16  lai 

97  13  26.2 

98  10  39.2 

15  51.9 
13    4.8 
10  17.7 

143.04 
143.04 
1430)4 

0.31 
0.35 
0^ 

X)072126 
.0072226 
.0072302 

4,7 
3.7 
2.6 

17  32  39.81 
17  28  43.90 
17  24  47.99 

31 

182 

99    7  52 J 

7  30.7 

143.04 

—0.33 

0.0072352 

1.5 

17  20  53.07 

■Met  kmampm 

Jl  t*  tkt  iMf  ClViMK  «f  M 

^4ato,xf|i>( 

tht  mMn  tqaiBM 

loCJmmm 
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GREENWICH 

MEAN  TIME. 

• 

1 

THE 

MOON'S 

aPfTDTAMTOBB. 

HORIZONTAL 

.  PARALLAX. 

ttSRIDIAN  PA8SA0S. 

1 

AOB. 

Noon. 

MMnigfat 

Noon* 

DlfLfor 
Ihoor. 

Midnlgfat 

DMT.  for 
Ihour. 

DUr.for 
Ihour. 

1 

2 
3 

16  3^.6 
16  42.1 
16  43.4 

1^  3^.0 

16  43.4 
16  42.0 

60'  47.5 
61  11.2 
61  16.0 

+l'!34 
+0.60 
-0.20 

61     f.6 
61  16.0 
61  lli2 

+0.99 
+0.20 
-0.60 

h     m 

23  52.3 

6 
0  54.5 

m 
2.56 

2.61 

28.2 

29.2 

0.9 

4 
5 
6 

16  39.5 
16  31.1 
16  19.3 

16  35.8 
16  25.5 
16  12.6 

61     1.7 
60  30.8 
59  47.5 

0.06 
1.57 

1.98 

60  48.1 
60  10.4 
59  22.9 

1.29 
1.80 
2.10 

1  57.1 

2  58.0 

3  55.8 

2.58 
248 
2.34 

1.9 
2.9 
3.9 

7 
8 
9 

16    5.6 
15  51.2 
15  37.4 

V 

15  58.4 
15  44.2 
15  30.8 

58  57.1 
58    4.4 
57  13.5 

2.17 
2.16 
2.04 

58  30.7 
57  38.5 
56  49.6 

2.20 
2.12 
1.93 

4  50.2 

5  41.3 

6  29.6 

2.19 
2.07 
1.97 

4.9 
5.9 
6.9 

10 

h 

12 

15  24.7 
15  13.7 
15    4.5 

15  19.0 
15    8.8 
15    0.5 

56  27.1 
55  46.6 
55  12.7 

1.82 
1.55 
1.27 

56    6.0 
55  28.8 
54  5SJi 

1.69 
1.41 
1.13 

7  16.1 

8  1.5 
8  46.6 

1.91 

1.68 
1.88 

7.9 
8.9 
9.9 

13 
14 
15 

14  57.1 
14  51.4 
14  47.4 

14  54.0 
14  49.2 
14  46.0 

54  45.5 
54  24.8 
54  10.2 

0.99 
0.73 
0.49 

54  34.4 
54  16.8 
54    5.0 

0.86 
0.61 
0.37 

9  31.9 

10  17.8 

11  4.3 

1.90 
1.92 
1.95 

10.9 
11.9 
12.9 

16 
17 
16 

14  45.0 
14  44.0 
14  44.4 

14  44.3 
14  44.0 
14  45.2 

54     1.2 
53  57.6 
53  59J2 

0.26 

-ao4 

+0.18 

53  58.7 

53  57.7 

54  2.1 

-0.15 

+0.07 

0.20 

11  51.5 

12  39.0 

13  26.4 

1.97 
1.98 
1.97 

13.9 
14.9 
15.9 

19 
20 
21 

14  46.4 
14  50.1 
14  55.6 

14  4ao 

14  52.6 
14  59.1 

54    6.5 
54  20.0 
54  40i2 

0.43 
0.70 
0.99 

54  12.4 
54  29.2 
54  53.1 

0.56 
0.84 
1.15 

14  13.4 

14  59.8 

15  45.6 

1,95 
1.92 
liM) 

16.9 
17.9 
18.9 

22 
23 
24 

15    "3.1 
15  12.7 
15  24J2 

15    7.6 
15  18.2 
15  30.7 

55    7.8 

55  42.9 

56  25.3 

1.31 
1.61 
1.91 

55  24.4 

56  3.2 
56  49.0 

1.46 
1.77 
2.04 

16  31.1 

17  16.8 

18  3.3 

1.90 
1.92 
1.97 

19.9 
20.9 
21.9 

25 
26 
27 

15  37.5 

15  52.1 

16  7.1 

15  44.7 

15  59.6 

16  14.4 

57  14.2 

58  7.7 

59  2.7 

2.15 
2.26 
2.26 

57  40.5 

58  35.2 

59  29.5 

2.23 
2.29 
2.17 

18  51.4 

19  42.0 

20  35.8 

2.05 
2.17 
2.31 

22.9 
23.9 
24.9 

28 
29 
30 

16  21.3 
16  33.3 
16  41.5 

16  27.6 
16  37.9 
16  43.9 

59  54.9 

60  38.8 

61  9.1 

2.03 
1.57 
0.91 

60  18.2 

60  56.0 

61  17.8 

1.63 

1.26 

+0.52 

21  33.2 

22  33.8 

23  36.4 

2.46 
2.58 
2.63 

25.9 
26.9 
27.9 

31 

16  44.9 

16  44.6 

61  21.7 

+0.12 

61  20.6 

-0.30 

6 

28.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

noar. 

Right  Aaetiuloii. 

DUL 
forlm. 

Deelinatloii. 

IMff. 
forlm. 

1 

Hour. 

Blfht  ABOtnikm. 

forlm. 

DMliBfttlOB. 

DUL 
ftarlm. 

SATURDAY   1. 

MONDAY  a 

0 

h     m    • 

3  32  41.75 

• 

N.14  2^  1(5.1 

7.686 

0 

h     m     • 
5  38    8.80 

• 
9.6684 

N.18  2<  5^.7 

1.709 

1 

3  35  13J33 

9.6-287 

14  36  42.4 

7.400 

1 

5  40  48.91 

9.6686 

18  23  39.6 

1419 

2 

3  37  45.19 

3.6334 

14  44    8.9 

7.808 

2 

5  43  29.05 

9.6601 

18  25  12.1 

1.478 

3 

3  40  17.33 

9.6381 

14  51  29.6 

7.906 

3 

5  46    9.20 

9.6608 

18  26  36.3 

1.888 

4 

3  42  49.76 

9.6498 

14  58  44.3 

7.106 

4 

5  48  49.37 

9.6604 

18  27  52.1 

i.m  , 

5 

3  45  22.47 

9.6474 

15    5  53.0 

IMA 

5 

5  51  29.54 

94M04 

18  28  59.5 

I4W 

6 

3  47  5.5.45 

9.6619 

15  12  55.6 

6.909 

6 

5  54    9.70 

9.6609 

18  29  58.4 

0.918  1 

7 

3  50  28.70 

9.6604 

15  19  52.0 

6.888 

7 

5  56  49.a5 

9.6680 

18  30  49.0 

0.771  1 

8 

3  53    2.22 

9.6000 

15  26  42.2 

6.788 

8 

5  59  29.97 

9.6686 

18  31  31.1 

t 
0.488 

9 

3  .55  36.00 

9.8668 

15  33  26.0 

6.677 

9 

6    2  10.07 

9.6680 

18  32    4.8 

0.409 

10 

3  58  10.05 

9.6690 

15  40    3.5 

6.670 

10 

6    4  50.13 

9.6674 

18  32  30.1 

csn 

11 

4    0  44.35 

9.6788 

15  46  34.5 

6.469 

11 

6    7  30.15 

9.0667 

18  32  47.0 

0.919 

12 

4    3  18i)l 

9.6780 

15  52  .58.9 

6.369 

12 

6  10  10.13 

9.6668 

18  32  55.5 

0.079 

13 

4    5  53.72 

9.6839 

15  59  16.6 

6.940 

13 

6  12  50.05 

9.6648 

18  32  55.6 

0.060 

14 

4    8  28.77 

9.6663 

16    5  27.7 

6.198 

14 

6  15  29.90 

9.6687 

18  32  47-3 

0.906 

15 

4  11    4.07 

9.6003 

16  11  32.0 

6.016 

15 

6  18    9.68 

9.6694 

18  32  30.6 

0.840  ; 

16 

4  13  39.60 

9.6049 

16  17  29.5 

6.000 

16 

6  20  49.39 

9.6610 

18  32    5.6 

0.407 

17 

4  16  15..37 

9.6060 

16  23  20.0 

6.784 

17 

6  23  29.01 

9.6606 

18  31  32.3 

0.e96  1 

18 

4  18  51..36 

9.6017 

16  29    3.6 

6.667 

18 

6  26    8..53 

9.6670 

18  30  50.6 

0.766 

19 

4  21  27.57 

9.6063 

16  34  40.1 

6.640 

19 

6  28  47.96 

9.6663 

18  30    0.6 

0.008 

20 

4  24    4.00 

9.6080 

16  40    9.5 

6.430 

20 

6  31  27.28 

9.6644 

18  29    2.3 

1.041   ' 

21 

4  26  40.64 

9.6194 

16  45  31.7 

6.310 

21 

6  34    6.49 

9.6694 

18  27  55.8 

1.170 

23 

4  29  17.49 

9.6168 

16  50  46.7 

'  6.180 

22 

6  36  45..57 

9.6608 

18  26  41.0 

1.S16 

23 

4  31  54.54 
SB 

9.6192, 

rNDAI 

N.16  55  54.3 

r  2. 

6.066 

23 

6  39  24.53 
TU 

9.6489 

ESDA 

N.18  25  18.0 
Y  4. 

1.401 

0 

4  34  31.79 

9.6994 

N.17    0  54.6 

4.049 

0 

6  42    3.a5 

9.6460 

N.18  23  46.9 

1.007 

1 

4  37    9J23 

9.6-266 

17    5  47.4 

4.818 

1 

6  44  42.02 

9.6488 

18  22    7.6 

1.798 

2 

4  39  46.85 

9.6986 

17  10  32.7 

4.603 

2 

6  47  20.55 

9.6408 

18  20  20J2 

1.000 

3 

4  42  24.65 

9.6316 

17  15  10.5 

4.607 

3 

6  49  58.93 

9.0883 

18  18  24.7 

1.008  1 

4 

4  45    2.63 

9.6348 

17  19  40.7 

4.440 

4 

6  52  37.14 

9.6866 

18  16  21.1 

9.190 

5 

4  47  40.77 

9.6370 

17  24    3.2 

4.811 

5 

6  55  15.19 

9.6897 

18  14    9.6 

9.980 

G 

4  50  19.07 

9.6397 

17  28  18.0 

4.189 

6 

6  57  53.06 

9.0907 

18  11  50.0 

9.809 

7 

4  52  57.53 

9.6498 

17  32  25.1 

4.068 

7 

7    0  30.75 

9.0907 

18    9  22.5 

9.090 

8 

4  55  36.15 

9.6447 

17  36  24.4 

8.993 

8 

7    3    8.26 

9.0936 

18    6  47.0 

9.007 

9 

4  58  14.91 

9.6471 

17  40  15.8 

8.701 

9 

7    5  45.57 

9.0908 

18   4   a7 

9.707 

10 

5    0  53.80 

9.6403 

17  43  59.3 

8.660 

10 

7    8  22.69 

9.0170 
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21 

23  31  54J27 

9.0960 

3  30  17.6 

0.087 

32 

2L  57  33.80 

9U10M 

10  39  27.0 

o.cni 

22 

23  33  55.85 

141971 

3  20  17.6 

104)14 

33 

21  59  34.00, 

9.0001, 

S.10  31  21.1 

0.194 

23 

23  35  57Ji2 

941887 

a  3  10  16X> 

104M0 

SAT! 

CfRDA 

Y  22. 

MO 

NDAY 

24. 

0 

f    22    1  34.17 

9.0097 

S.  10  23  12.1 

o.m 

0 

23  37  59J39 

S.  3    0  12.9 

10.006 

1 

22    3  34.32 

9.o«n 

10  14  59.9 

0.999 

1 

23  40    1.15 

941810 

2  50    8.2 

10X00  , 

2 

22    5^4.45 

9.00^1 

10    6  44i) 

0.980 

2 

23  42    3.12 

941880 

2  40    2.1 

10.114 

3 

22    7  :34.57 

9.0010 

9  58  26.3 

0.881 

3 

23  44    5.19 

9.0868 

2  29  54.5 

10.187 

4 

22    9  34.68 

9.0018 

9  50    4.9 

0.809 

4 

23  46    7.36 

941871 

2  19  4.5.6 

10.100 

5 

22  11  34.78 

9J00n 

9  41  40.5 

out! 

5 

23  48    9.64 

941880 

2    9  35.3 

10.108 

6 

22  13  34.88 

9.0010 

9  33  13.1 

0.489 

6 

23  50  IQJ03 

9.0400 

1  59  23.7 

10.^204 

7 

^  15  SAJ^ 

94)010 

9  24  42.7 

0.681 

7 

23  52  14.54 

941490 

1  49  10.8 

10.996 

8 

22  17  a5.06 

941018 

9  16    9.4 

0.870 

8 

23  54  17.17 

94)448 

1  38  56.7 

10.946 

9 

22  19  35.13 

9.0019 

9    7  33.2 

0.097 

9 

23  56  19.92 

94)400 

1  28  41.4 

10.906 

10 

22  21  35.20 

9.0019 

8  58  54.2 

04n4 

10 

23  58  22.79 

941400 

L  18  24.9 

10.908 

11 

22  23  a5.27 

9.0019 

8  50  12  3 

0.701 

11 

0    0  25.79 

9.0619 

r   8   7.4 

10.801 

12 

22  25  a5.34 

9.0010 

8  41  27.6 

0.787 

12 

0    2  28.93 

941084 

0  57  48.8 

10.810 

13 

22  27  35.42 

941018 

8  32  40.2 

o.8n 

13 

0    4  32.20 

941660 

0  47  29J2 

10.880 

14 

22  29a?.50 

9^11 

8  23  50.0 

0.860 

14 

0    6  35.60 

941070 

0  37    8.6 

10.860 

15 

23  31  35.^ 

9^17 

8  14  57.1 

t.904 

15 

0    8  39.14 

9.0008 

0  26  47.1 

10J06 

16 

22  33  35.70 

941010 

8    6    1.5 

0.940 

16 

0  10  42.83 

9410*17 

0  16  24.8 

10.870 

17 

22  a5  a5.82 

941091 

7  57    3-3 

04109 

17 

0  12  46.66 

941008 

S.  0    6    1.6 

10.808 

18 

22  37  35J^ 

9.0094 

7  48    2.5 

04»6 

18 

0  14  50.65 

941077 

N.  0    4  22.4 

10.400 

19 

23  39  36.10 

941097 

7  38  59.1 

04no 

19 

0  16  54.79 

94n08 

0  14  47.1 

10.410 

20 

22  41  3&27 

941080 

7  29  53.2 

0.190 

20 

0  18  59.08 

94)790 

0  25  12.6 

10.490 

21 

22  43  36.46 

941004 

7  20  44.8 

0.101 

21 

0  21    3.53 

94n60 

0  a5  38.7 

10.440 

23 

22  45  36.68 

941088 

7  11  33.9 

0.909 

22 

0  23    6.15 

941784 

0  46    5.4 

10.400 

23 

23  47  36.93 

941040 

7    2  20i? 

0.948 

23 

0  25  12.94 

9.0819 

0  56  32.6 

10.466 

!24 

23  49  37.20 

9.0048 

S.  6  53    4.8 

0.983 

24 

0  27  17.89 

941840 

N.  1    7    0.4 

10.460 
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XI. 


GREENWICH  MEAN  TIME. 

• 

THK  MOON'S  RIGHT 

'  ASCENSION  ^D  DECLINATION. 

Hoar. 

PightAWMMlul. 

IHfll 
for  1  m. 

. 

IMff. 
fbrlm. 

Hour. 

Right  AwMMioa. 

Dim 

for  Im. 

DoftHmttM. 

■  1 
Dur. 

IbrlB. 

TUESDAY  25. 

THURSDAY  27. 

# 

0 

h    m.     • 

0  27  17.89 

• 

N.  1  i  6  a 

« 
10U66 

0 

h    IB     • 
2  11  36.23 

• 
9.3810 

N.  S  2f  2^.7 

H 

9.7«S 

1 

0  29  23.01 

SU1868 

1  17  28.6 

10U74 

1 

2  13  53J24 

9.9863 

9  31  10.0 

9.761   ' 

2 

0  31  28^1 

SJOBK 

1  27  57.3 

10.481 

2 

2  16  10J)9 

9.3014 

9  40  50.8 

0.687  1 

3 

0  33  33.79 

9.09-J8 

1  38  26.3 

10.466 

3 

2  18  28J21 

9.3066 

9  50  28.9 

9.619 

4 

0  35  39.45 

S4WM 

1  48  55.6 

10.401 

4 

2  20  46.16 

9.8010 

10    0    4.3 

9.6«i  j 

5 

0  37  45.30 

S4»00 

1  59  25.2 

10.496 

5 

2  23    4.43 

9.8078 

10    9  36.9 

9.519  ' 

6 

0  39  51.33 

9.1033 

2    9  55.0 

10.498 

6 

2  25  23.03 

9.8136 

10  19    6.6 

0.431 

7 

0  41  57.56 

S.K»M 

2  20  24  J) 

10.601 

7 

2  27  41.94 

9.8170 

10  28  33.4 

0.499 

8 

0  44    SM 

9.K»7 

2  30  55.0 

10.603 

8 

2  30    1.18 

9.8388 

10  37  57.2 

9.S11 

9 

0  46  10.60 

S.1130 

2  41  25.1 

10.60S 

9 

2  32  20.74 

9.8388 

10  47  17.8 

9.SI8 

10 

0  48  17.42 

9.1  IM 

2  51  55.3 

10.603 

10 

2  34  40.63 

9.8848 

10  56  35.3 

9.384 

11 

0  50  24.45 

S.1I88 

3    2  25.4 

10.601 

11 

2  37    0.85 

9.8898 

11    5  49.6 

0.310  1 

12 

0  .52  31.68 

9.199S 

3  12  55.3 

10.498 

12 

2  39  21.40 

9.S468 

11  15    0.5 

9.IM 

13 

0  54  39.13 

9.1960 

3  23  25.1 

10.406 

13 

2  41  42.28 

9.8608 

11  24    8.0 

9J095  . 

14 

0  56  46.79 

9.19M 

3  3:3  54.7 

10.491 

14 

2  44    3.49 

9.8668 

11  33  12.0 

9jsm  1 

15 

0  58  54.66 

9.I8S] 

3  44  24.0 

10.486 

15 

2  46  25.03 

9.8618 

11  42  12.5 

8.978 

16 

1    1    2.76 

9.1MB 

3  54  53.0 

10.480 

16 

2  48  46.90 

9.8678 

H  51    9.3 

8.911 

17 

1    3  11.08 

9.1406 

4    5  21.6 

10.478 

17 

2  51    9.11 

9.8730 

12    0    2.4 

8.888 

18 

1    5  19.63 

9.1444 

4  15  49.8 

10.466 

18 

2  53  31.65 

9.8786 

12    8  51.7 

8.788 

19 

1    7  28.40 

9.1483 

4  26  17.5 

10.467 

19 

2  55  54.53 

9J841 

12  17  37.0 

a798  i 

20 

1    9  37.41 

9.1431 

4  36  44.6 

10.448 

20 

2  58  17.74 

9.8897 

12  26  18.5 

8.681 

21 

1  U  46.65 

9.1MI 

4  47  11.1 

10.417 

21 

3    0  41.29 

9.8058 

12  .34  55.9 

0.68t  • 

22 

1  13  56.14 

9.1601 

4  57  37.0 

10.430 

22 

3    3    5.17 

9.4000 

12  43  29.2 

8.819 

23 

1  16    5.87 
WED] 

9.1649 

NESDj 

N.  5    8    2.1 
iY  26. 

10.419 

23 

3    5  29.39 
FR 

9,4066 

IDAY 

N.12  51  58J2 
28. 

8.447 

0 

1  18  15^ 

9.1681 

N.  5  18  26.5 

10.998 

0 

3    7  33.95 

9U131 

N.13    0  22.9 

8JfM 

1 

1  20  26.06 

9.173ft 

5  28  50.0 

10.384 

1 

3  10  18.85 

9U178 

13    BiSSl 

8.801 

2 

1  22  36i»4 

9.1767 

5  39  12.6 

10.868 

2 

3  12  44.08 

9.4388 

13  16  59.0 

8.936 

3 

1  24  47.27 

9.1800 

5  49  34.2 

10.861 

3 

3  15    9.65 

9U380 

13  25  10.3 

8.149 

4 

1  26  58.25 

9.1863 

5  59  54.7 

10.883 

4 

3  17  a5.55 

9.4846 

13  33  16i> 

84171 

5 

1  29    9.49 

9.1806 

6  10  14.1 

10.814 

5 

3  20    1.79 

9.4403 

13  41  18.8 

7.983 

6 

1  31  21.00 

9.1940 

6  20  32.4 

10.304 

6 

3  22  28.37 

9.4467 

13  49  15i) 

7.911   • 

7 

1  3:3  32.78 

9.1086 

6  30  49.4 

10.378 

7 

3  24  55.28 

9U618 

13  57    8.1 

7.839 

8 

1  35  44.82 

9.3030 

6  41    5.2 

10.361 

8 

3  27  22.53 

9U668 

14    4  .55.4 

7.746 

9 

1  37  57.13 

9.9076 

6  51  19.6 

10.338 

9 

3  29  50.11 

9.4634 

14  12  37.6 

7.661 

10 

1  40    9.72 

9.3131 

7    1  32.6 

10.308 

10 

3  32  18.02 

9.4670 

14  20  14.7 

7.876 

11 

1  42  22.58 

9.3168 

7  11  44.1 

10.178 

11 

3  34  AGSiG 

9.4734 

14  27  46^ 

7.487 

12 

1  44  35.r3 

9.9316 

7  21  54.0 

10.163 

12 

3  37  14.83 

9.4780 

14  a5  13.1 

7.998 

13 

1  46  49.16 

9.9363 

7  32    2.3 

10.136 

13 

3  39  43.73 

9.48a 

14  42  34.3 

7.808 

14 

1  49    2.87 

9.9110 

7  42    9.0 

104)06 

14 

3  42  12i)5 

9.4807 

14  49  50.0 

7.916  ' 

15 

1  51  16.87 

9.3368 

7  52  13.9 

104M6 

15 

3  44  42.50 

9U863 

14  57    Oil 

7.198 

16 

1  53  31.16 

9.3406 

8    2  16.9 

IMU 

16 

3  47  12.37 

9.6006 

15    4    4.7 

7.09 

17 

1  55  45.74 

9.9466 

8  12  18.0 

lOUXtt 

17 

3  49  42.56 

9.6068 

15  11    3.5 

«j8a 

18 

1  58    0.62 

9.3606 

8  22  17J2 

0.960 

18 

3  52  13.07 

9.6111 

15  17  56.6 

6.888 

19 

2    0  15.80 

9.3666 

8  32  14.3 

0.984 

19 

3  54  43.90 

9.6164 

15  24  43.8 

8.787 

20 

2    2  31.28 

9.3606 

8  42    9.3 

0.898 

20 

3  57  15.04 

9.6316 

15  31  25.0 

8.887 

21 

2    4  47.06 

9.3666 

8  52    2.1 

0.861 

21 

3  59  46.49 

9.6368 

15  38    0.3 

8.888 

22 

2    7    3.14 

9.9706 

9    1  52.7 

0.838 

22 

4    2  18.25 

9.A810 

15  44  29.4 

8.494  • 

23 

2    9  19.53 

93768 

9  11  40.9 

0.788 

23 

4    4  50.32 

9.6870 

15  50  52.3 

6.880 

24 

2  11  36.23 

9.3810 

N.  9  21  26.7 

0.748 

24 

4    7  22.69 

9.6490 

N.15  57    9.0 

6.338 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Dour. 


Bight 


DHH 
for  Im. 


IMff. 
forlin. 


Hour. 


Right 


IHSl 
fbrlm. 


De^urfloa. 


Dfft 
tot  In. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

00 

31 

29 

23 

24 


SATURDAY  29. 


SUNDAY  30. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 


7 

9 

12 

15 

17 

20 

22 

25 

27 

30 

33 

35 

38 

40 

43 

46 

48 

51 

53 

56 

59 

1 

4 

7 

9 


B       0 

22.69 
55;36 
28^ 

1.57 
35.12 

BJ96 
43.09 
17.50 
52.18 
27.12 

2.33 
37.80 
13.52 
49.50 
25.74 

2.22 
38.93 
15.88 
53.05 
30.45 

8.06 
45.88 
23J)1 

2.14 
40.56 


• 

9.6469 
9.MI8 
9.6507 
9.1616 
9.5664 
9.5711 
9.5758 
9.580*] 
9.5846 
9.5890 
9Ji038 
9.5076 
9.6018 
9.0050 
9.0090 
9.61S8 
9.6177 
9.6-314 
9^0-251 
9U»86 
9.6S31 
9.6855 


N. 


S.03DO 


9.6410 


N. 


.i^s;'  8.0 

16  3  19.3 

16  9  23.2 

16  15  20.6 

16  21  11.4 

16  26  55.6 

16  32  3ai 

16  38  3.8 

16  43  27.7 

16  48  44.6 

16  53  54.6 

16  58  57.6 

17  3  5a4 

17  8  42.0 

17  13  23.3 

17  17  57.3 

17  22  24.0 

17  26  43.2 

17  30  54.7 

17  34  58.8 

17  38  55.3 

17  42  44.1 

17  46  25.2 

17  49  58.6 

17  53  24.2 

N 
6.996 

6.918 

6U)10 

5J09 

5.70a 

5.681 

5.560 

5U65 

5.840 

5.934 

5.107 

4.080 

4.870 

4.740 

4.098 

4.506 

4.868 

4.958 

4.1S9 

4M» 

ijBn 

8.749 
8.690 


8.S50 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 


9 
12 
14 
17 
20 
22 
25 
28 
30 
33 
36 
38 
41 
44 
46 
49 
52 
54 
57 
0 
2 
5 
8 
11 
13 


i    • 

40J^ 

19.17 

57i)5 

36.91 

16.03 

55.31 

34.75 

14.33 

54.05 

33.91 

13.89 

34.20 
14.52 
54.94 
35.44 
16.03 
56.69 
37.42 
18.21 
59.05 
39i)4 
20.86 
1.81 
42.78 


9.0410 


9.6478 
9.0507 


9^6500 
9Ut584 


N, 


9.08S1 
9U»5S 

9.6878 
9.6603 

9.6711 
9.67281 
9.07a 
9.0758 

9.oni 

9.0788 
9.0703 
9.0803 

9.0811 
9.0818 
9.0893 
9.0897 
9.0830 


N. 


7  5^24W 
7  56  41.8 

7  59  51.51 

8  2  53.2 
8  5  46.9 
8  832.5 
8  11  10.0 
8  13  39.4 
8  16  0.6 
8  18  13.6 
8  20  18.3 
8  22  14.8 
8  24  3.0 
8  25  42.8 
8  27  14.3 
8  28  37.4 
8  29  52.1 
8  30  58.4 
8  31  56.2 
8  32  4.5.5 
8  33  26.4 
8  33  58.7 
8  34  22.6 
8  34  38.0 
8  34  44.8 


8.998 
3UI90 
9.909 
9.898 


9.556 
9U99 
9.286 
9.148 
90)10 
1.879 
1.733 
1.504 
1.455 
1.315 
1.175 
1.034 
0.803 
0.769 
0.610 
0U68 
0.397 
0.186 
0UM8 


PHASES  OF  THE  MOON. 


d  h       m 

0  New  Moon, 2  3    12JS 

}>  First  Quarter, 8  18    37.3 

O  FuU  Moon, ^    ...    16  16    54.4 

C  Lart  Quarter, 24  17    29X) 



d       h 

C  Perigee, 2    17.9 

C  Apogee,   ••.•••.•••..  17      U 
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V 

LUNAR  DISTANCES. 

u 

Btar^f  Nmm 

P.L. 

\ 

P.L. 

P.L. 

P  L. 

and 

Noon. 

of 

11P». 

of 

VP^ 

of 

!)>. 

or 

4 

Portion. 

Dur. 

Dur. 

9388 

Diff. 
9388 

DHL 

Sun 

W. 

27°   l'5& 

9386 

28°  4,-^4^ 

30  2^45 

32^^  13'  3C( 

9894 

Re^lus 

E. 

48  12  15 

9039 

46  19  26 

9088 

44  26  51 

9048 

42  34  31 

9067 

Spica 

E. 

101  46  12 

9038 

99  53  37 

9048 

98    1  15 

9066 

96    9    7 

9M4 

5 

Sex 

W. 

40  50  35 

9434 

42  33  21 

9448 

# 

44  15  50 

9468 

45  58    2 

2170 

Regains 

E. 

»}  17    1 

9118 

31  26  29 

9133 

29  36  18 

9147 

27  46  30 

9189 

Spica 

E. 

86  52  21 

91-30 

85    1  53 

9184 

83  11  45 

9147 

81  21  57 

9181 

Saturn 

E. 

114  10  51 

9000 

112  19  36 

8103 

110  28  40 

9116 

1C8  38    4 

9199 

G 

Sux 

W. 

54  24  19 

9648 

56    4  33 

9669 

57  44  25 

9874 

59  23  55 

9691 

Pollux 

W. 

20  42  20 

9997 

22  14  43 

9818 

23  48  50 

9768 

S5  24  19 

r:cf 

Spica 

E. 

72  18  21 

9336 

70  30  46 

9361 

68  43  34 

9987 

66  56  46 

9S94 

Saturn 

E. 

99  30  26 

9303 

97  42    1 

9917 

95  53  59 

9983 

94    6  21 

9349 

Antares 

E. 

117  52  28 

9398 

116    6  19 

9300 

114  20  31 

9339 

112  35    2 

9SS6 

7 

Sun 

W. 

67  35  41 

9877 

69  12  52 

9894 

70  49  40 

2719 

7226    4 

1799 

Pollux 

W. 

33  32  45 

9808 

35  11  29 

9804 

36  50  19 

'  9801 

38  S9  12 

£881 

Spica 

E. 

58    8  58 

9380 

56  24  39 

9887 

54  40  46 

9406 

52  57  18 

9498 

Saturn 

E. 

85  14  11 

9333 

83  28  58 

9348 

81  44    9 

S366 

79  59  44 

9389 

Antares 

E. 

103  52  57 

9411 

102    9  38 

9497 

100  26  42 

S443 

18  44    9 

9488 

8 

Sux 

W. 

80  22  12 

9818 

81  56  16 

3838 

83  1»  57 

£864 

85    3  15 

fen 

Pollux 

W. 

46  42  34 

9830 

48  20  48 

9840 

49  58  49 

£849 

51  36  37 

£869 

Spica 

E. 

44  26  25 

9616 

42  45  32 

9683 

41    5    4 

2661 

39  25    2 

1678 

Saturn 

E. 

71  23  41 

9486 

69  41  39 

9483 

68    0    1 

2498 

€6  18  45 

9614 

Antares 

E. 

90  17  11 

96a 

88  36  57 

9669 

86  57    5 

2676 

85  17  36 

96i9 

9 

SUK 

W. 

92  44  17 

9958 

94  15  25 

9978 

95  46  12 

3989 

97  16  39 

8088 

Pollux 

W. 

59  42    2 

9718 

61  18  21 

9798 

62  54  24 

2740 

64  30  11 

2761 

Mars 

W. 

28    627 

9836 

29  40  10 

2848 

31  13  36 

9^410 

32  46  46 

9873 

Regulus 
Spica 

W. 

22  53  31 

9831 

24  31  44 

9644 

26    939 

2867 

27  47  16 

9«» 

E. 

31  11  30 

9871 

29  34  11 

9893 

27  57  20 

2713 

26  20  58 

9788 

Saturn 

E. 

57  58    3 

9694 

56  19    0 

9810 

54  40  18 

.    2894 

53    1  55 

9848 

Antares 

E. 

77    5  49 

9874 

75  28  34 

9890 

73  51  41 

97C8 

72  15    9 

9799 

10 

Sun 

W. 

104  44    I 

1089 

106  12  33 

8096 

107  40  48 

3110 

109    8  45 

8194 

Pblhix 

W. 

72  25    9 

9819 

73  59  21 

9834J    75  33  18 

£886 

77    7    0 

saa 

Mars 

W. 

40  28  28 

9088 

42    0    0 

9960 

43  31  15 

9983 

45    2  15 

9976 

Regulus 

W. 

35  51    1 

9736 

37  26  54 

9747 

39    2  31 

9780 

40  37  52 

9779 

Saturn 

E. 

44  55    4 

9710 

43  18  38 

7794 

41  42  30 

9717 

40    6  39 

9768 

Antares 

£. 

64  17  44 

isoi 

62  43  17 

9816 

61    9    9 

9831 

59  35  21 

2848 

11 

Sun 

W. 

116  IM  25 

8190 

117  50  46 

8903 

119  16  53 

3318 

120  42  43 

8998 

Pollux 

W. 

84  51  47 

9903 

86  24    2 

9913 

87  56    4 

9994 

89  27  52 

9936 

• 

Mars 

W. 

52  33  27 

8034 

54    2  58 

8044 

55  32  16 

8066 

57    1  21 

8888 

Regulus 

W. 

48  30  43 

9899 

50    4  33 

9830 

51  38  10 

9860 

53  11  33 

9881 

Saturn 

E. 

32  11  40 

9813 

30  37  29 

«896 

29    333 

9838 

27  29  52 

9848 

Antares 

£. 

51  51  18 

9934 

50  19  29 

9939 

48  47  59 

9984 

47  16  49 

9970 

12 

Sun 

W. 

127  48  37 

8383 

129  13    9 

8993 

130  37  29 

8304 

132    1  36 

8813 

Pollux 

W. 

97    3  41 

9984 

98  34  14 

9993 

100    4  36 

8001 

101  34  47 

8811 

Mars 

W. 

64  23  37 

8114 

65  51  30 

3133 

€7  19  12 

8131 

68  46  43 

8140 

Regulus 

W. 

60  55  17 

9907 

62  27  27 

9918 

63  59  26 

9934 

65  31  14 

9989 

Antares 

E. 

39  46    8 

8068 

38  17    5 

8078 

36  48  26 

8098 

35  20  12 

8118 

a  AqutlsB 

E. 

89  18  52 

3347 

87  55  35 

8367 

86  32  29 

8388 

85    934 

8877  i 

i 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

Il 

Bter*tNMiM 

P.L. 

P.L. 

P.L. 

P.L. 

Mid 

Midnudit. 

of 

XVb. 

or 

iLVIIlh 

of 

XXlh- 

of 

4 

4 

PoritkML 

o 

DUL 

Dur. 

9407 

DIff. 
9416 

Diff. 

Sm 

W. 

t3S  57  2(5 

9S0O 

ssiA  sH 

3?2^2f 

39  ya^ 

9494 

R^ulus 
Spica 

E. 

40  42  26 

9068 

38  50  38 

9079 

36  59    7 

9001 

35    7  54 

9104 

E. 

94  17  13 

9076 

92  25  35 

9066 

90  34  13 

9096 

88  43    8 

9106 

5 

S%TS 

W. 

47  39  57 

9486 

49  21  32 

9496 

51    2  48 

9619 

52  43  44 

9697 

Renins 

E. 

25  57    5 

9178 

24    8    5 

9106 

22  19  30 

9913 

20  31  22 

9933 

Spica 

E. 

79  32  30 

9176 

77  43  25 

9180 

75  54  41 

9304 

74    6  20 

9910 

Saturn 

E. 

106  47  49 

9ia 

104  57  55 

9167 

103    8  23 

9179 

101  19  13 

9187 

6 

Sun 

W. 

61     3    2 

9607 

62  41  47 

9696 

64  20    8 

9649 

a5  58    8 

9666 

Pollux 

W. 

27    0  51 

9679 

28  38    9 

9648 

30  15  59 

9630 

31  54  13 

9617 

Spica 

E. 

65  10  23 

9801 

63  24  25 

9317 

61  38  51 

9886 

59  53  42 

9363 

Saturn 

E. 

92  19    7 

9966, 

90  32  17 

9989 

88  45  51 

9908 

86  59  49 

9316 

Antares 

E. 

110  49  54 

9860 

109    5    7 

9866 

107  20  41 

9380 

105  36  38 

9306 

7 

Sun 

W. 

74    2    5 

9747 

75  37  42 

9766 

77  12  55 

9783 

78  47  45 

9801 

Pollux 

W. 

40    8    5 

9604 

41  46  54 

9610 

43  25  36 

9616 

45    4  10 

9693 

Spica 

E. 

51  14  16 

9441 

49  31  40 

9460 

47  49  29 

9477 

46    7  44 

9406 

Saturn 

E. 

78  15  43 

9896 

76  32    6 

9416 

74  48  54 

9433 

73    6    6 

9440 

Antares 

E. 

97    1  59 

9476 

95  20  12 

9498 

93  38  49 

9609 

91  57  48 

9696 

8 

Sra 

W. 

86  36  11 

9888 

88    8  45 

9006 

89  40  57 

9999 

91  12  48 

9089 

Pollux 

W. 

53  14  12 

9670 

54  51  32 

9681 

56  28  37 

9609 

58    527 

9704 

Spica 

E. 

37  45  26 

9600 

36    6  17 

96de, 

34  27  34 

96-20 

32  49  18 

9640 

Saturn 

E. 

64  37  51 

9691 

62  57  21 

9648 

61  17  14 

9663 

59  37  28 

9678 

Antares 

E. 

83  38  30 

9608 

81  59  46 

9626 

80  21  25 

9641 

78  43  26 

9667 

9 

SUH 

W. 

98  46  46 

8091 

100  16  33 

8086 

101  46    1 

8069 

103  15  10 

8066 

Pollux 

W. 

66    5  43 

97U 

67  40  59 

9776  j 

69  15  58 

9788 

70  50  41 

9800 

Mars 

W. 

34  19  40 

9886 

35  52  17 

9899 

37  24  37 

9919 

38  56  41 

9994 

Remilus 

W. 

29  24  36 

9664 

31     1  38 

9696 

32  38  23 

9700 

34  14  51 

9799 

Spica 

E. 

24  45    8 

9768 

23    9  52 

9791 

21  35  12 

Sb91 

20    1  11 

9866 

Saturn 

E. 

51  23  54 

9664 

49  46  12 

9660 

48    8  50 

9663 

46  31  47 

9606 

Antares 

E. 

70  38  58 

9788 

69    3    9 

9763 

67  27  40 

9760 

65  52  32 

9786 

10 

Sun 

W. 

110  36  26 

8188 

112    3  50 

8169 

113  30  57 

«3164 

114  57  49 

8178 

Pollux 

W. 

78  40  26 

9860 

80  13  38 

9870 

81  46  35 

9881 

83  19  18 

9809 

Alars 

W. 

46  32  59 

9067 

48    3  28 

9090 

49  33  42 

8010 

51    3  42 

3099 

Regulus 

W. 

42  12  57 

9784 

43  47  46 

9706 

45  22  20 

9807 

46  56  39 

9818 

Saturn 

E. 

38  31    6 

9768 

36  55  50 

9776 

a5  20  50 

9788 

33  46    7 

9801 

Antares 

E. 

58    1  53 

9869 

56  28  45 

9876 

54  55  56 

9803 

53  23  27 

9906 

11 

Sun 

W. 

122'  8  21 

8988 

123  33  45 

8960 

124  58  55 

8961 

126  23  52 

8971 

PoUux 

W. 

90  59  27 

9046 

92  30  49 

9964 

94    I  59 

9066 

95  32  56 

9974 

Mara 

W. 

58  30  12 

8076 

59  58  51 

8086 

61  27  18 

3096 

62  55  33 

8100 

Regulus 

W. 

54  44  42 

9871 

56  17  38 

9880 

57  50  23 

9880 

59  22  56 

9608 

Saturn 

E. 

25  56  26 

9860 

24  23  15 

9871 

22  50  19 

9883 

21  17  38 

9894 

Antares 

E. 

45  45  59 

9067 

44  15  30 

8003 

42  45  21 

3091 

41  15  34 

8038 

12 

Sun 

W. 

133  25  32 

8894 

134  49  16 

8888 

136  12  49 

3343 

137  36  11 

3869 

Pollux 

W. 

103    4  46 

8090 

104  34  34 

8098 

106    4  12 

3037 

107  33  39 

8047 

Mars 

W. 

70  14    4 

8148 

71  41  16 

8166 

73    8  18 

3163 

74  35  12 

3171 

Regulus 

W. 

67    2  52 

9041 

68  34  19 

9047 

70    5  38 

9064 

71  36  48 

9063 

Antares 

E. 

33  52  26 

8143 

3^2  25    9 

3170 

30  58  24 

3106 

29  32  13 

3980 

a  AquUsB 

E. 

83  46  51 

8387 

82  24  20 

8300 

81    2    2 

3400 

79  39  56 

3491 

14 
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13 

Star^NavA 

P.L. 

. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

or 

TTlb- 

ctr 

Vlb. 

or 

IXh- 

or 

Poiltkm 

Dur. 

Diff. 

Dur. 

DM. 

Mars 

W. 

76    I'S^ 

8178 

77''28  35 

8184 

78  5^    6 

8191 

sd"  21  2d 

8107   , 

Kepilns 
Spica 

W. 

73    7  49 

9M0 

74  38  41 

9074 

76    9  26 

9961 

77  40    3 

9088 

W. 

20    1  2.5 

3067 

21  29  51 

8080 

22  58  25 

8078 

24  27    7 

8060 

a  AquilflB 

E. 

78  18    3 

S483 

76  56  24 

au6 

75  34  59 

8458 

74  13  48 

8471 

Fomalhaat 

£. 

110  54    4 

SU» 

109  31    1 

8858 

108    7  57 

8856 

106  44  52 

8868 

14 

^lars 

W. 

87  81  14 

8»5 

88  56  53 

8980 

90  22  27 

89S5 

91  47  55 

8980 

Spica 

W. 

31  51  29 

8004 

33  20  23 

8064 

34  49  17 

8065 

36  18    9 

8066 

a  AquilflB 

£. 

67  31  51 

8847 

66  12  19 

8666 

64  53    7 

8688 

63  34  14 

8608 

Fomalhaut 

E. 

99  49  39 

8868 

98  26  40 

8866 

97    3  44 

8867 

95  40  50 

8870 

Jupiter 

E. 

104    7  41 

8008 

102  38    3 

8088 

101    8  30 

8037 

9939    3 

8041 

15 

Mars 

W. 

98  54    0 

8969 

100  19    0 

8969 

101  43  56 

8965 

103    8  48 

0968 

Spica 

W. 

43  42    6 

8074 

45  10  47 

8076 

46  39  27 

8077 

48    8    5 

0078 

a  AquUsB 

E. 

57    5  30 

8718 

55  49    2 

8746 

54  33    2 

8774 

53  17  33 

8606 

Fouialhaot 

E. 

88  47    9 

8866 

87  24  36 

8889 

86    2    7 

8898 

84  39  43 

8808 

Jupiter 

E. 

92  12  59 

8000 

90  43  59 

8061 

89  15    2 

8665 

87  46    9 

8007    i 

16 

Spica 

W. 

55  30  49 

80S4 

56  59  18 

8086 

58  27  45 

8667 

.59  56  11 

8007 

Situra 

W. 

28  44  55 

8068 

30  14    2 

8656 

31  43    7 

8056 

33  12  10 

8066 

a  AquilflB 

E. 

47    9    7 

4006 

45  57  33 

4056 

44  46  49 

4111 

43  36  58 

4179 

Fomalhaut 

E. 

77  49    2 

8494 

76  27  13 

8480 

75    5  30 

8487 

73  43  55 

84a 

Jupiter 
a  Fegast 

E. 

80  22  27 

8078 

78  53  50 

8079 

77  25  15 

8080 

75  56  41 

8089 

E. 

92  35  24 

8838 

91  U  39 

8894 

89  47  55 

8895 

88  24  13 

8898 

17 

Spica 

W. 

67  18  12 

8080 

68  46  35 

8088 

70  14  59 

8688 

71  43  23 

8680 

Saturn 

W. 

40  37  22 

8056 

42    6  23 

8056 

43  a5  24 

8050 

45    4  24 

8067 

Antares 

W. 

23    5  19 

3468 

24  26  19 

8496 

25  48    7 

8889 

27  10  86 

8860 

Fomalhaat 

E. 

66  58    3 

8464 

65  37  21 

8405 

64  16  51 

8506 

62  56  33 

8517 

Jupiter 
a  Pegasi 

E. 

68  34  12 

8086 

67    5  44 

8085 

65  37  17 

8085 

64    8  49 

8086 

E. 

81  26  19 

8888 

80    2  53 

8841 

78  39  29 

8845 

77  16    9 

8848 

18 

Spica 

W. 

79    5  29 

8084 

80  33  58 

8088 

82    228 

8069 

83  31    0 

8080 

Saturn 

W. 

52  29  39 

8064 

53  58  45 

8069 

55  27  53 

8059 

56  57    2 

8040 

Antares 

W. 

34  10  21 

8966 

a5  35  24 

8949 

37    0  44 

8999 

38  26  19 

8918 

Fomalhaot 

E. 

56  18  32 

8568 

54  59  45 

8606 

53  41  17 

8695 

52  23  10 

8640 

Jupiter 
a  Pegasi 

E. 

56  46  25 

8089 

55  17  .53 

8061 

53  49  20 

8079 

52  20  45 

8078 

E. 

70  20  30 

8868 

68  57  37 

8879 

67  34  49 

8878 

66  12    7 

8384 

19 

Spica 

W. 

90  54  19 

8069 

92  23    7 

8065 

93  51  59 

8068 

95  20  54 

8000 

Saturn 

W. 

64  23  24 

8089 

65  52  49 

8086 

67  22  18 

8088 

68  51  50 

8090 

Antares 

W. 

45  37  23 

8160 

47    4    9 

8160 

48  31    6 

8158 

49  58  12 

8144 

Jupiter 

E. 

44  57  18 

8067 

43  28  28 

8065 

41  59  35 

8061 

40t)0  38 

8050 

Fomalhaat 

E. 

45  59    3 

8787 

44  43  47 

8899 

43  29    8 

8863 

4&  15  11 

8600 

a  Pegasi 

E. 

50  20  27 

8490 

57  58  33 

8499 

56  36  49 

8489 

55  15  17 

oai 

1 

20 

Saturn 

W. 

76  20  41 

8009 

77  50  42 

8004 

79  20  50 

9998 

80  51    5 

9904 

Antares 

W. 

57  16    2 

8107 

58  44    3 

8101 

60  12  12 

8099 

61  40  31 

8066 

Jujpiter 
a  re^psi 
a  Anetis 

E. 

33    4  50 

8080 

31  35  27 

8085 

30    5  58 

8081 

28  36  24 

8096 

£. 

48  31  13 

8696 

47  11  18 

8546 

45  51  45 

8568 

44  32  36 

8104 

£. 

90  31    9 

8148 

89    3  58 

8144 

87  36  42 

8189 

86    9  20 

8184 

Venus 

£. 

118    8  57 

8405 

116  48  27 

8480 

115  27  51 

8484 

114    7    9 

8477 

21 

Saturn 

W. 

8824     \ 

9968 

89  55    1 

9066 

91  26    9 

9040 

92  57  26 

9019 

Antares 

W. 

69  4   r 

8046 

70  33  43 

8087 

72    3  10 

8098 

73  32  48 

8090 
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riME. 
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1 . 

8ter*sNai9a 

p.  L. 

P.L. 

P.L. 

P.L. 

-f 

vA 

Midnisht. 

<tf 

XVk- 

or 

xvnp*. 

of 

XXP»- 

tf 

13 

Vodtkaa. 

o 

Dur. 

Dtf. 

- 

DHL 

Diff. 

Man 

W. 

8f47'3S 

8904 

83°  13  3& 

8900 

O          f         H 

84  39  37 

8914 

86    ^2^ 

8890 

R^las 
Spica 

w. 

79  10  31 

9003 

80  40  52 

9906 

82  11    7 

8004 

83  41  15 

8000 

w. 

25  55  54 

8065 

27  24  46 

8064 

28  53  40 

8063 

30  22  35 

8064 

a  Aqtiila 

E. 

72  52  58 

8486 

71  32  12 

8500 

70  11  48 

8515 

68  51  41 

8531 

Fomalhaut 

E. 

105  21  48 

8806 

103  58  44 

8850 

102  35  41 

8860 

101  12  39 

8809 

14 

Mars 

W. 

93  13  18 

8844 

94  38  35 

8147 

96    3  48 

8959 

97  28  56 

8955 

Spica 

w. 

37  47    0 

8066 

39  15  49 

8060 

40  44  37 

8071 

42  13  22 

8079 

a  Aquilo 

E. 

62  15  43 

8638 

60  57  34 

8645 

59  39  48 

8667 

58  22  26 

8699 

Famalhaut 

E. 

94  17  59 

8879 

92  55  U 

8876 

91  32  27 

sro 

90    946 

8869 

Japiter 

E. 

96    9  41 

804ft 

96  40  24 

8046 

95  11  11 

8059 

93  42    3 

8056 

15 

Mars 

W. 

104  33  37 

8971 

laS  58  22 

8978 

107  23    5 

8976 

108  47  45 

8978 

Spica 

W. 

49  36  41 

8060 

51    5  15 

8061 

52  33  48 

8089 

54    2  19 

8083 

a  AqnilflS 

E. 

52    2  36 

8840 

50  48  15 

8876 

49  34  31 

8916 

48  21  27 

8959 

Fomalhaat 

E. 

83  17  24 

8409 

81  55  10 

8407 

80  33    1 

8419 

79  10  58 

8418 

Jupiter 

E. 

86  17  19 

8060 

84  48  32 

8079 

83  19  48 

8078 

81  51    6 

8076 

16 

Spica 

W. 

61  24  37 

8068 

62  53    1 

8066 

64  21  25 

8086 

65  49  49 

8089 

Saturn 

W. 

34  41  14 

8046 

36  10  17 

8056 

37  39  20 

8056 

39    8  21 

8068 

a  Aquila 

E. 

42  28    5 

4987 

41^  14 

4810 

40  13  31 

4803 

39    8    3 

4460 

Fomalhaat 

E. 

72  22  27 

sai 

71     1    8 

8456 

69  39  57 

8466 

68  18  55 

8475 

Jupiter 
a  Pegaai 

E. 

74  28    9 

8069 

72  59  38 

8063 

71  31    9 

3064 

70    2  40 

8065 

» 

£. 

87    034 

8830 

85  36  57 

8881 

84  13  21 

8883 

82  49  48 

8837 

17 

Spica 

W. 

73  11  46 

8086 

74  40  10 

8067 

76    8  36 

8067 

77  37    2 

8066 

Saturn 

W. 

46  33  26 

8057 

48    2  28 

8056 

49  31  31 

8056 

51    0  34 

8055 

Antares 

w. 

28  33  40 

8889 

29  57  14 

•  8810 

31  21  14 

8990 

32  45  37 

8979 

FomaUumt 

E. 

61  36  28 

8590 

60  16  36 

8548 

58  56  59 

8556 

57  37  37 

8579 

Jupiter 
a  regasi 

E. 

62  40  21 

8065 

61  11  53 

8064 

59  43  25 

8064 

58  14  55 

8083 

£. 

75  52  53 

8851 

74  29  41 

8854 

73    632 

8858 

71  43  28 

8364 

18 

Spica 

W. 

84  59  34 

8078 

86  28  11 

8075 

87  56  51 

8078 

89  25  34 

8071 

Saturn 

W. 

58  26  14 

8047 

59  55  28 

8046 

61  24  44 

804^ 

62  54    2 

8041 

Antares 

w. 

39  52    7 

8907 

41  18    8 

8106 

42  44  22 

3187 

44  10  47 

8178 

Fomalhaat 

E. 

51    5  27 

8671 

49  48    9 

8605 

48  31  17 

3793 

47  14  54 

8753 

Jnpiter 
a  Pegaai 

E. 

50  52    8 

8076 

49  23  29 

8074 

47  54  48 

8079 

46  26    4 

8069 

E. 

64  49  3*2 

8100 

63  27    4 

8806 

62    4  43 

8403 

60  42  30 

M19 

19 

Spica 

W. 

96  49  53 

8056 

98  18  57 

8059 

99  48    5 

8048 

101  17  18 

3045' 

Saturn 

W. 

70  21  27 

8096 

71  51    8 

8099 

73  20  54 

8018 

74  50  45 

8014 

Antaree 

W. 

51  25  28 

8187 

52  52  53 

8199 

54  20  27 

8199 

55  48  10 

8114 

Jupiter 

E. 

39    1  37 

8055 

37  32  32 

8059 

36    3  23 

8047 

34  34    9 

8048 

Fomalhaut 

E. 

41    2    0 

8056 

39  49  39 

4014 

38  38  13 

4077 

37  27  49 

4146 

aPegMi 

E. 

53  53  58 

8408 

52  32  53 

8476 

51  12    2 

8491 

49  51  28 

8506 

20 

Satom 

W. 

82  21  25 

9066 

83  51  53 

9069 

85  22  28 

9970 

86  53  11 

9969 

Antares 

W. 

63    8  59 

8077 

64  37  37 

8069 

66    624 

8061 

67  35  21 

8054 

Juniter 
a  Pefiasi 
a  Anetis 

E. 

27    6  44 

8099 

25  36  59 

8016 

24    7    8 

8013 

22  37  11 

8006 

E. 

43  13  55 

8693 

41  55  45 

8653 

40  38    8 

39  21    9 

8799 

E. 

84  41  52 

8199 

83  14  18 

8194 

81  46  37 

8119 

80  18  50 

8114 

Venus 

E. 

112  46  19 

8471 

111  25  23 

8404 

110    4  19 

8457 

108  43    7 

8450 

91 

Satnm 

W. 

94  28  52 

9988 

96    0  29 

9094 

97  32  17 

9916 

99    4  15 

9906 

^— 5 

Anti^res 

W. 

75    2  36 

8011 

76  32  35 

8001 

78    2  46 

9998 

79  33    8 

9969 
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8ter'fMttB 

• 

P.L. 
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P.L. 

uid 

Noon. 

of 

Ulh. 

of 

Vlh. 

of 

IXh. 

of 

Podtloa. 

DHL 

DIff. 
S896 

Diff. 
8886 

Diff. 

a  Pe^asi 
a  Anetis 

E. 

38^  is& 

S775 

O        1        11 

36  49  25 

3g3^5(5 

34''2l'l^ 

8958 

E. 

78  50  57 

8106 

77  22  57 

8108 

75  54  51 

8097 

74  26  38 

8091 

Venus 

E. 

107  21  47 

844S 

106    0  19 

8485 

104  38  42 

8406 

103  16  55 

3418 

Son 

E. 

132  51  24 

898ft 

131  28  27 

8856 

130    5  20 

8346 

128  42    2 

22 

Antares 

W. 

81    3  43 

9978 

82  34  30 

9969 

84    5  30 

9953 

a5  36  42 

9949    1 

a  A(]^uQe 
a  Anetis 

W. 

39    1  58 

4989 

40    9  47 

4146 

41  19    4 

4063 

42  29  42 

8988 

E. 

67    3  45 

800^ 

65  34  49 

8056 

64    5  45 

3050 

62  36  34 

8045 

Venus 

E. 

96  25  28 

8870 

95    2  37 

8860 

1)3  39  35 

8348 

92  16  19 

3387 

Sun 

E. 

121  42  44 

8980 

120  18  16 

8975 

118  53  35 

8968 

117  28  40 

8959 

23 

Antares 

W. 

93  16  10 

9885 

94  48  48 

9674 

96  21  40 

9669 

97  54  48 

9649 

a  Aqwltd 
a  Anetis 

W. 

48  40  39 

8679 

49  57  56 

8699 

51  16    7 

8575 

52  35    9 

85C9 

E. 

55    8  58 

8018 

53  39    8 

3014 

52    9  13 

8010 

50  39  13 

8007 

Venus 

E. 

m  16  36 

8776 

m  51  56 

8969 

6227    0 

8946 

81     1  48 

89S4 

Sun 

E. 

110  20  33 

8168 

108  54  10 

8175 

107  27  31 

8161 

106    0  35 

8146 

24 

Antares 

W. 

105  44  36 

9784 

107  19  25 

9771 

108  54  31 

9757 

110  20  55 

9748 

a  AquilflB 

W. 

59  22    3 

8888 

60  45  34 

8801 

62    9  44 

8':69 

(3  34  32 

89S7 

Fomalhaut 

W. 

29  33    9 

4M6 

30  sa  46 

4399 

31  41    8 

4934 

32  49    2 

4066 

a  Anetis 

E. 

43    8  34 

8005 

41  38  28 

8010 

40    8  ^S 

3016 

38  38  35 

8094 

Venus 

E. 

73  51  28 

8160 

72  24  30 

8143 

70  57  13 

8197 

69  59  36 

8110 

Sun 

E. 

98  41  28 

8071 

97  12  43 

8055 

95  43  38 

3039 

94  14  13 

8099 

25 

a  AquilaB 

W. 

70  47  25 

8096 

72  15  40 

8070 

73  44  26 

3045 

75  13  43 

80CO 

Fomalhaut 

W. 

39    0  17 

8546 

40  19  48 

8468 

41  40  48 

8394 

43    3  11 

8897 

Jupiter 
a  regasi 

W. 

29  10  22 

9605 

30  49  10 

9566 

32  28  22 

9569 

34    7  59 

9859 

W. 

25  45  52 

4479 

26  50    3 

4956 

27  57  41 

4056 

29    8  24 

8899 

Venus 

E. 

62    6  22 

8094 

60  36  39 

8006 

59    6  34 

9989 

57  36    8 

9978 

Sun 

E. 

86  41  53 

9886 

85  10  19 

9918 

83  38  23 

9900 

82    6    4 

met 

1 

26 

a  Aquila 

W. 

82  47  28 

9909 

84  19  36 

9889 

a5  52    9 

9869 

87  25    8 

9688 

Fomalhaut 

W. 

50  13    3 

8069 

51  42  11 

8007 

53  12  15 

9965 

54  43  12 

9824 

Jupiter 
a  Pegasi 

W. 

42  32  14 

9469 

44  14  21 

9444 

45  56  53 

9496 

47  39  51 

9^08 

W. 

35  38  56 

8306 

37    3    0 

8994 

38  S8  41 

8149 

39  55  51 

8861 

Venus 

E. 

49  58    9 

9879 

48  25  23 

9861 

46  52  14 

9843 

45  18  42 

9898    , 

StJN 

E. 

74  18  33 

9786 

72  43  50 

sno 

71    8  43 

9751 

69  33  11 

9788 

27 

Fomalhaut 

W. 

6230    1 

9750 

64    5a5 

9719 

65  41  49 

9691 

67  18  41 

9888 

Jupiter^ 
a  regasi 

W. 

56  21    6 

9818 

58    6  39 

9301 

59  52  37 

9988 

61  39    1 

9980 

W. 

47  30  39 

9811 

49    4  52 

9769 

50  40    1 

9796 

52  16    4 

9668 

Venus 

E. 

37  25  10 

9787 

35  49  19 

9791 

34  13    7 

9705 

32  36  34 

9880 

Sun 

£. 

61  29  22 

9640 

59  51  22 

9693 

58  12  58 

9604 

5634    9 

9588 

28 

W. 

75  31  47 

9544 

77  11  59 

9599 

78  52  41 

9503 

80  33  50 

S485 

Jupiter 
a  re^aA 
a  Anetis 

W. 

70  37  16 

9184 

72  26    8 

9169 

74  15  23 

9153 

76    5    1 

9138 

W. 

6028    9 

9580 

62    8  40 

9504 

63  49  48 

9479 

65  31  31 

8454 

W. 

18  56    8 

8696 

20  13    5 

8489 

21  34  37 

8983 

23    0    7 

8088 

Sun 

£. 

48  14  16 

9505 

46  33  10 

9491 

44  51  44 

9477 

43    9  58 

8489 

29 

Fomalhaat 

W. 

89    527 

;mio 

90  48  47 

9400 

92  32  22 

9309 

94  16  12 

9868 

Jupiter 
a  Pef[asi 
a  Anetis 

W. 

85  18  35 

9079 

87  10  17 

9060 

89    2  18 

9049 

90  54  36 

9838   ' 

W. 

74    8    0 

9855 

75  52  40 

9389 

77  37  43 

9394 

7923    8 

9810   ' 

W. 

30  49    2 

9509 

32  28  39 

9510 

34    9  39 

9467 

35  51  53 

9411 

Sun 

£. 

34  36  38 

9407 

32  53  13 

9400 

31    9  38 

9393 

29  25  53 

9aw 
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DHL 
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Diff. 
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a  Pej^ 
a  Anetis 

E. 

33°  8*5(5 

40S1 

0        I        II 

31  57  41 

28  4i59 

29^•»'5l 

4340 

E. 

72  58  18 

SOBS 

71  29  51 

8079 

70    1  16 

8073 

68  32  34 

8066 

Venus 

E. 

101  54  59 

S406 

100  32  52 

8400 

99  10  35 

3890 

97  48    7 

3880 

Sun 

E. 

127  18  34 

ssn 

125  54  54 

8818 

124  31    3 

3307 

123    7    0 

8396 

22 

Antares 

W. 

87    8    8 

3031 

88  39  47 

3930 

90  11  40 

9909 

91  43  48 

S808 

a  Ac^uile 
a  Anetis 

W. 

43  41  38 

S019 

44  54  46 

8846 

46    9    1 

8784 

47  24  20 

8737 

E. 

61    7  17 

aoao 

59  37  53 

8083 

58    8  21 

8038 

56  38  43 

2033 

Venus 

E. 

90  52  50 

833S 

89  29    8 

8313 

88    5  12 

8301 

86  41    2 

8988 

Sun 

E. 

116    3  32 

t2l» 

114  38    9 

8997 

113  12  32 

t3U 

111  46  40 

8903 

23 

Antares 

W. 

99  28  12 

3898 

101     1  53 

9894 

102  35  50 

3810 

104  10    5 

9798 

a  Ac^uile 
a  Anetis 

W. 

53  55    1 

t481 

55  15  40 

8446 

5637    5 

3408 

57  59  13 

8371 

E. 

49    9    9 

8005 

47  39    2 

8008 

46    8  53 

8C03 

44  38  43 

8003 

Venus 

E. 

79  36  19 

saoo 

78  10  33 

8!:04 

76  44  29 

8190 

75  18    8 

3174 

Sun 

E. 

104  33  21 

81S3 

103    5  50 

3117 

101  38    1 

8103 

100    9  54|   8087    1 

24 

Antares 

W. 

112    5  38 

9799 

113  41  39 

9716 

115  17  58 

9701 

116  54  36 

2687 

a  Aquile 

W. 

64  59  57 

8307 

66  25  58 

8178 

67  52  33 

8150 

69  19  42 

3199 

Fomalhaut 

W. 

33  59  17 

88M 

35  11  41 

8836 

36  26    6 

3780 

37  42  21 

8635 

a  Arietis 

E. 

37    8  52 

8086 

35  39  24 

3053 

34  10  16 

8073 

32  41  33 

8008 

Venus 

E. 

68    1  38 

8003 

66  33  20 

8077 

65    4  42 

8C60 

63  35  43 

8043 

Sun 

E. 

92  44  27 

8005 

91  14  21 

9988 

89  43  53 

3971 

88  13    4 

3954 

25 

a  AquilfB 

W. 

76  43  31 

3907 

78  13  48 

2973 

79  44  34 

2903 

81  15  47 

£980 

Fomalhaut 

W. 

44  26  51 

8305 

45  51  44 

SS05I    47  17  47 

9516!    39    9  17 

8153 

48  44  54 

8101 

Jupiter 

W. 

35  48    0 

3584 

37  28  26 

3498 

40  50  33 

3480 

W. 

30  21  53 

8744 

31  37  54 

3614 

32  56  13 

3500 

34  16  37 

S398 

Venus 

E. 

56    5  18 

395i 

54  34    5 

2985 

53    2  30 

3916 

51  30  31 

£898 

Sun 

E. 

80  33  21 

3803 

79    0  15 

2845 

77  26  45 

9696 

75  52  51 

2808 

26 

a  AquilflB 

W. 

88  58  31 

3681 

90  32  18 

2815 

92    627 

9798 

93  40  58 

9789 

Fomalhaut 

W. 

56  15    0 

3806 

57  47  37 

2850 

59  21    0 

9815 

60  55    8 

9781 

Jujpiter 
a  regasi 

W. 

49  23  14 

3300 

51     7    3 

9379 

52  51  19 

9854 

54  35  59 

3886 

W. 

41  24  24 

8018 

42  54  14 

2961 

44  25  16 

9907 

45  57  26 

S858 

Venus 

E. 

43  44  46 

3806 

'42  10  26 

9789 

40  35  44 

9771 

39    0  38 

2754 

Sun 

E. 

67  57  15 

3714 

66  20  54 

2695 

64  44    8 

9677 

63    6  57 

2659 

27 

Fomalhaut 

W. 

68  56  10 

3688 

70  34  14 

9613 

72  12  53 

9668 

73  52    5 

8566 

Jupiter 
a  Pegasi 

w. 

63  25  50 

9349 

65  13    5 

9333 

67    044 

9916 

68  48  48 

3200 

w. 

53  52  58 

3664 

55  30  40 

9691 

57    9    7 

9569 

58  48  17 

2650 

Venus 

E. 

30  59  41 

3675 

29  22  28 

9668 

27  44  59 

9651 

26    7  13 

2640 

Sun 

E. 

54  54  57 

3570 

53  15  21 

9553 

51  35  22 

9587 

49  55    0 

2531 

28 

FomaUiaat 

W. 

82  15  24 

3468 

83  57  22 

9463 

85  39  43 

9437 

87  22  25 

2433 

Jupiter 
a  Pej:asi 

W. 

77  55    2 

3134 

79  45  24 

9111 

81  36    7 

9097 

83  27  11 

3084 

W. 

67  13  49 

3481 

68  56  39 

9411 

70  39  58 

9891 

72  23  45 

9873 

a  Anetb 

W. 

24  28  58 

3939 

26    0  40 

9816 

27  34  47 

9790 

29  11    0 

9689 

Sun 

E. 

41  27  52 

3480 

39  45  28 

9488 

38    2  47 

9496 

36  19  50 

9416 

29 

Fomalhaut 

W. 

96    0  15 

3878 

97  44  29 

9867 

99  28  51 

9863 

101  13  20 

9856 

Jupiter 
a  Pegasi 
a  Anetis 

W. 

92  47  10 

3038 

94  40    0 

9019 

96  33    4 

9010 

98  26  22 

9008 

W. 

81    8  53 

3308 

82  54  56 

9986 

84  41  16 

9376 

86  27  51 

9367 

W. 

37  35  12 

9871 

39  19  28 

9885 

41    4  36 

3804 

42  50  29 

9977 

, 

Sun 

E. 

27  42    2 

3386 

25  58    7 

9386 

24  14  12 

3388 

22  30  20 

9894 
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Mon. 
Tues- 
Wed. 

Thur. 

Fri. 

Sat. 

Sfui, 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 

Sutu 

Moa. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mon. 
Toes. 
Wed. 

Thur. 


I 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
13 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE   SUN'S 


Appottitt 
Right 


h      m      s 

6  39  44.23 
6  43  52.44 
6  48  0.38 

6  52  8.03 

6  56  15.36 

7  0  22.35 

7  4  28.97 
7  8  35.20 
7  12  41.02 

• 

7  16  46.41 
7  20  51.37 
7  24  55.88 

7  28  59.92 
7  33  3.47 
7  37  6.531 

7  41  9.08 
7  45  11.13 
7  49  12.66 

7  53  13.67 

7  57  14.14 

8  1  14.08 

8  5  13.47 
8  9  12.31 
8  13  10.59 

8  17  8.30 
8  21  5.44 
8  25  2.00 

8  28  57.97 
8  32  53.37 
8  36  48.18 
8  40  ^.39 

8  44  36.00 


Diff.for 
lliour. 


■ 
10.346 
10.335 
10.323 

10.310 
10.296 
10.382 

10.266 
10.249 
10.232 

10.214 
10.196 
10.177 

10.167 
10.137 

iaii6 

10.095 
10.074 
10.053' 

10.031 

10.009 

9.986 

9.963 
9.040 
9.917 

0.893 
9.869 
9.845 

9.621 
9.796 
9.771 
9.746 

9.721 


AppvtHi 


N.23 


^  21.5 
23  4  13.6 
22  59  41.6 


22  54  45.5 
22  49  25.5 
22  43  41.7 

22  37  34.2 
22  31  3.3 
22  24    9.0 

22  16  51.4 
22  9  10.7 
22     1     7.3 


Diff.ft>r 
Iboar. 


8«ait. 


II     I 
9.82 

]0.83| 

11.83 

12.83 
13.^ 
14.81 

15.80 
16.77 
17.74 

18.70; 
19.66J 
20.61 


21  52  41.3J    21.55 
21  43  52.9    22.48 


21  34  42.2 

21  25  9.4 
21  15  14.7 
21  4  58.2 

20  54  20.3 
20  43  21.3 
20  32  1.4 

20  20  20.6 
20  8  19.3 
19  55  57.9 

19  43  16.6 
19  30  15.4 
19  16  54.8 

19  3  15.0 
18  49  16.3 
18  34  59.1 
18  20  23.6 

N.18  5  30.1 


23.40 

24.31 
25.22 
26.12 

27.01 
27.89 
28.76 

29.62 
30.47 
31.30 

32.13 
32.94 
33.75 

34.55 
35.33 
36.10 
36.86 

37.61 


i  4^.11 

5  46.10 
5  46.10 

5  46.11 
5  46.12 
5  46.14 

5  46.16 
5  46.19 
5  46.22 

5  46.26 
5  46.30 
5  46.34 

5  46.39 
5  46.44 
5  46.50 

5  46.56 
5  46.62 
5  46.68 

5  16.75 
5  46.82 
5  46.89 

5  46.97 
5  47.05 
5  47.14 

15  47.23 
5  47.32 
5  47.42 

5  47.53 
5  47.64 
5  47.75 
5  47.87 


Sldenia 

TtOM 

of  tlM 

Semi- 

Bqitttio»<r 

diMDeter 

TInra, 

pMsIng 

taht 

tb« 

added  to 

Merid- 

Apparent 

ka. 

Time, 

• 

m      ■ 

68.79 

3  26.74 

68.76 

3  38.36 

68.72 

3  49.71 

68.68 

4    0.77 

68.63 

4  11.51 

68.58 

4  21.92 

68.53 

4  31.95 

68.48 

4  41.60 

68.43 

4  50.84 

68.37 

4  59.65 

68.31 

5    8.03 

68.25 

5  15.97 

68.19 

5  23.43 

68.12 

5  30.40 

68.05 

5  96.89 

67.98 

5  ^.87 

67.90 

5  48.35 

67.83 

5  53.31 

67.75 

5  67.75 

67.67 

6     1.65 

67.59 

6    5.01 

67.51 

6    7.84 

67.43 

6  10.13 

67.35 

6  11.85 

67.26 

6  13.06 

67.18 

6  18.58 

67.09 

6  13.59 

67.01 

6  13.01 

66.92 

6  11.85 

66.84 

6  10.11 

66.75 

6    7.78 

66.67 

6    4.84 

DULIbr 
1 


• 
0.489 

a479 

0.467 

0.454 
0.440 
0.425 

0.409 
0.393 
0.376 

0.368 
0.340 
0.321 

0.301 
0.281 
0.W) 

0.239 
0.217 
0.196 

0.174 
0.152 
0.129 

0.106 
04)83 
0.C60 

0.036 
0.019 
04)12 

04)36 
04)60 
04)65 
0.110 

0.T35 


Vots. -- K««  Tin*  of  tht  iMildiMMtw  paalog  maj  b«  fboaA  b7  labtraetlnf  Ot.18  ftom  tht  SidMMl  TloM. 
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s 

m 
«* 


Moo. 
Tues. 
Wed. 

Thar. 

Fri. 

Sat 

Sun. 
Moo. 
Tues. 

Wed. 
iThur. 
Fri. 

Sat 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tue<j. 
Wed. 

Thnr. 

Fri. 

Sat 

Sun. 
Mon. 
Tues. 
Wed. 

Thor. 


g 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN^S 


AppoTttu 
Right 


h     m       • 

6  39  43.63 
6  43  51.81 
6  47  59.72 

6  52    7.34 

6  56  14.64 

7  0  21.60 

7  4  28.19 
7  8  34.40 
7  12  40.19 

7  16  45.56 
7  20  50.50 
7  24  54.99 

7  28  59.01 
7  33  2.54 
7  87  5.58 

7  41  8.12 
7  45  10.15 
7  49  11.67 

7  53  12.67 

7  57  13.13 

8  1  13.06 

8  5  12.45 
8  9  11.29 
8  13  9.57 

8  17  7.28 
8  21  4.42 
8  25  0.98 

8  28  56.96 
8  32  52.36 
8  36  47.18 
8  40  41.40 

8  44  35.01' 


Dlir.  for 
Iboar. 


■ 

0.346 
0.335 
0.323 

0.310 
0.296 
0.282 

0.266 
0.240 
0.232 

0.214 

0.106 
0.177 

0.157 
0.137 
0.116 

0.095 
0-074 
0.053 

0.031 
0.009 
9.966 

9.963 
0.940 
9.917 

9.893 
9.869 
9.845 

9.821 
9.796 
9.771 
9.746 

9.721 


DeelinAtkm. 


II 


N.23  8  22.0 
23  4  14.3 
22  59  42.4 

22  54  46.4 
22  49  26.5 
22  43  42.8 

22  37  35.4 
22  31  4.6 
22  24  10.4 

22  16  52.9 
22  9  12.4 
22  1  9.2 

21  52  43.4 
21  43  55.0 
21  34  44.4 

21  25  11.7 
21  15  17.1 
21  5  0.8 

20  54  23.0 
20  43  24.1 
20  32  4.4 

20  20  23.7 
20  8  22.5 
19  56  1.2 

19  43  19.9 
19  30  18.8 
19  16  58.3 

19  3  18.6 
18  49  2aO 
18  35  2.8 
18  20  27.3 

N.18  5  33.8 


DULfbr 
Iboar. 


9.62 
10.83 
11.83 

12.83 
13.83 
14.81 

15.80 
16.77 
17.74 

18.70 
19.66 
20.61 

21.55 
22.48 
23.40 

24.31 
25.22 
26.12 

27.01 
27.89 
28.76 

29.62 
30.47 
31.80 

32.13 
32.94 
33.75 

34.55 
35.33 
36.10 
36.86 

37.61 


jEqauioii  or 

Tim*, 

tobt 

tfntnutw 

mtOH 


3  26.70 
3  38.32 

3  49.68 

4  0.74 
4  11.48 
4  21.89 

4  31.92 
4  41.57 
4  50.81 

4  59.62 

5  8.00 
5  15.94 

5  23.40 
5  30.37 
5  36.86 

5  42.84 
5  48.32 

5  53.28 

6  57.72 
6  1.63 
6    5.00 

6  7.84 
6  10.12 
6  11.84 

6  13.00 
6  13.58 
6  13.59 

6  13.01 

6  11.86 

6  10.12 

6  7.79 

6    4.85 


DUr.fl>r 
Ihoor. 


• 
0.489 

0.479 

0.467 

0454 
0.440 
0.425 

0.409 
0.393 
0.376 

0.358 
0.340 
0.321 

0.301 
0.281 
0.260 

0.239 
0.217 
0.196 

0.174 
0.152 
0.120 

0.106 
04)63 
0.060 

0.036 
0.012 
0.012 

0.036 
0.060 
0.085 
0.110 

0.136 


SIdMWl 
TlflM. 


h     m      • 

6  36  16.93 
6  40  13.49 
6  44  10.04 

6  48  6.60 
6  52  3.16 
6  55  59.71 

6  59  56.27 

7  3  52.83 
7    7  49.38 

7  11  45.94 
7  15  42.50 
7  19  39.05 

7  23  35.61 
7  27  32.17 
7  31  28.72 

7  35  25.28 
7  39  21.83 
7  43  18.39 

7  47  14.95 
7  51  11.50 
7  55    8.06 

7  59    4.61 

8  8  1.17 
8    6  57.73 

8  10  54.28 
8  14  50.84 
8  18  47.39 

8  22  43.95 
8  26  40.50 
8  30  37.06 
8  34 

8  ^ 
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5 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


J3 


s 


182 

183 
184 

185 

186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
il2 

213 


THE  SXJN'S 


Thu  LONOITUDS. 


o   f   n 

99  7  52.3 

00  5  5.4 

01  2  18.4 

01  59  31.4 

02  56  44.2 

03  53  56.8 

04  51  9.4 

05  48  21.8 

06  45  34.2 

07  42  46.5 

08  39  58.8 

09  37  11.1 

10  34  23.5 

11  31  36.0 

12  28  48.8 

13  26  2.0 

14  23  15.6 

15  20  29.6 

16  17  44.2 

17  14  59.6 

18  12  15.6 

19  9  32.4 

20  6  50.1 

21  4  8.8 

22  I  28.4 

22  58  49.1 

23  56  10.8 

24  53  33.4 

25  50  57.0 

26  48  21.5 

27  45  46.9 


128  43  13.2 


I   If 
7  30.7 

4  43.6 

1  56.4 

59  9.2 
56  21.9 
53  34.4 

50  46.6 
47  59.0 
45  11.2 

42  23.4 
39  35.6 
36  47.7 

33  59.9 
31  12.2 
28  24.9 

25  38.0 
22  51.5 
20  5.3 

17  19.7 
14  35.0 
11  50.9 

9  7.6 
6  25.1 
3  43.6 

1  3.1 
58  23.7 
55  45.3 

53  7.7 
50  31.1 
47  55.5 
45  20.8 

42  47.0 


DIff.for 
Iboor. 


43.04 
43.04 
43.04 

43.04 
43.03 
43.03 

43.02 
43.02 
43.02 

43.02 
43.01 
43.01 

43.02 
43.03 
43.04 

43.05 
43.07 
43.09 

43.12 
43.15 
43.18 

43.22 
43.26 
43.30 

43.34 
43.38 
43.42 

4346 
43.50 
43.54 
43.58 


143.62 


LATITUDB. 


—0.33 
0.28 
0.21 

—0.12 

0.00 

H-0.13 

0.26 
0.39 
0.51 

0.62 
0.71 
0.76 

0.77 
0.75 
0.71 

0.65 
0.56 
0.45 

0.33 

0.20 

+0.06 

—0.07 
0.19 
0.29 

0.37 
0.42 
0.44 

0.42 
0.37 
0.30 
0.21 

—0.11 


Logarithm 

of  the 

RadiQA  VoctOT 

of  the 

DIff.for 

Stfth. 

1  boar. 

0.0072352 

1.5 

.0072376 

0.4 

.0072373 

0.7 

.0072343 

1.8 

.0072288 

2.8 

.0072208 

3.8 

.0072104 

4.7 

.0071977 

.    6.7 

.0071829 

6^ 

.0071661 

7.4 

.0071473 

8.2 

.0071268 

8.9 

.0071046 

9.6 

.0070808 

10.2 

.0070555 

10.8 

.0070288 

11.4 

.0070008 

11.9 

.0069714 

12.5 

.0069407 

13.1 

.0069086 

13.7 

.0068749 

14.4 

.0068395 

15.1 

.0068023 

15.9 

.0067631 

16.7 

.0067220 

17.6 

.0066788 

18.5 

.0066334 

19.4 

.0065857 

20.3 

.0065357 

21.3 

.0064833 

22.4 

.0064283 

23.4 

0.0063709 

24.4 

of 


17  20  52-07 
17  16  56.17 
17  13    0^26 

17  9  4.35 
17  5  8.44 
17     1  12.53 

16  57  16.62 
16  53  20.71 
16  49  24.80 

16  45  28.88 
16  41  32.97  1 
16  37  37.06 

16  33  41.15 
16  29  45.25 
16  25  49.34 

16  21  53.43 
16  17  57.51 
16  14     1.60 

16  10    5.69  > 
16    6    9.78 
16    2  ia88 

15  58  17.96 
15  54  22.05 
15  50  26.14 

15  46  30.23 
15  42  34.32 
15  38  3a41 

15  34  42.50 
15  30  46.59 
15  26  5a69 
15  22  54.76 

15  16  56.87 
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GBEEISWICH 

MEAN  TIME. 

• 

• 

§ 

a 
1 

THE 

MOON'S 

BPnPTAMETBB. 

HORIZONTAL 

PARALLAX. 

MKRIDIAir  PASSAGE. 

1 
2 
3 

▲OS. 

Noon. 

MIdnigfat. 

Noon. 

Diff.  for 
Ibour. 

Midnight. 

Diff.  for 
Ibour. 

Diff.  for 
Ihoor. 

id  44.9 
16  43.0 
16  35.9 

16  4^.6 
16  40.0 
16  30.6 

61  21.7 
61  14.6 
60  48.4 

11 
+0.12 

-0.70 

1.43 

6l'  26.6 
61     3.7 
60  29.3 

n 
-0.30 

1.09 

1.73 

h      m 

6 

0  39.3 

1  40.4 

m 

2.59 
3.48 

d 

28.9 
0.6 
1.6 

4 

5 
6 

16  24.5 
16  10.4 
15  54.9 

• 

16  17.7 
16    2.7 
15  47.2 

60    6.9 
59  14.8 

58  lai 

1.98 
2.29 

2.38 

• 

59  41.8 
58  46.7 
57  49.5 

2.17 
2.36 
2.36 

2  38.3 
8  32.7 
4  23.8 

3.34 
3.20 
3.07 

2.6 
3.6 
4.6 

7 

8 
9 

15  39.6 
15  25.3 
15  12.9 

15  32.2 

15  18.8 
15    7.5 

57  21.6 
56  29.2 
55  43.7 

2.39 
2.05 
1.73 

56  54.7 
56     5.5 
55  23.9 

2.18 
1.90 
1.56 

5  12.3 

5  59.0 

6  44.7 

1.98 
1.92 
1.90 

5.6 
6.6 
7.6 

10 

ill 
12 

15    2.7 

14  54.8 
14  49.2 

14  58.4 
14  51.7 
14  47.3 

55     6.2 
54  37.2 
54  16.7 

1.39 
1.03 
0.68 

54  50.6 
54  25.9 
54    9.6 

1.21 

0.85 

*0.62 

7  30.1 

8  15.7 

9  1.9 

1.90 
1.91 
1.94 

8.6 

9.6 

10.6 

13 
14 
15 

14  45.8 
14  44.4 
14  44.8 

14  44.9 
14  44.4 
14  45.5 

54    4.3 

53  59.2 

54  0.4 

0.36 
-0.08 
+0.17 

54    0.9 

53  59.0 

54  3.1 

-0.21 

+0.05 

0.38 

9  48.7 

10  36.1 

11  23.6 

1.96 
1.98 
1.98 

11.6 
12.6 
13.6 

16 
17 
18 

14  46.6 
14  49.8 
14  54.4 

14  48.1 
14  51.9 
14  57.1 

54    7.2 
54  19.0 
54  35.6 

0.39 
0.59 
0.79 

54  12.5 
54  26.8 
54  45.7 

0.49 
0.69 
0.89 

12  10.9 

12  57.8 

13  44.1 

1.96 
1.94 
14^ 

14.6 
15.6 
16.6 

19 

20 

'21 

15     0.2 
15     7.4 
15  16.0 

15    3.6 
15  11.5 
15  20.8 

54  57.0 

55  23.4 
55  55.0 

0.99 
1.21 
1.42 

55    9.6 

55  38.5 

56  12.6 

1.10 
1.31 
1.52 

14  29.8 

15  15.3 

16  1.1 

1.90 
1.90 
1.93 

17.6 
18.6 
19.6 

22 
23 
24 

15  25.9 
15  37.1 
15  49.3 

15  31.3 
15  43.1 
15  55.6 

56  31.4 

57  12.6 
57  57.4 

1.62 

1.80 
1.93 

56  51.5 

57  34.7 

58  20.7 

1.73 

1.87 
1.94 

16  47.7 

17  36.0 

18  26.7 

1.97 
3.06 
3.18 

20.6 
21.6 
22.6 

25 
26 

127 

16    2.0 
16  14.4 
16  25.4 

16    8.3 
16  20.1 
16  29.9 

58  44.1 

59  29.6 

60  9.9 

1.94 
1.81 
1.50 

59    7.2 

59  50.7 

60  26.6 

1.90 
1.68 
1.27 

19  20.5 

20  17.6 

21  17.6 

8.31 
3.44 
3.54 

23.6 
24.6 
25.6 

28 
29 
30 
31 

16  33.7 
16  38.2 
16  38.1 
16  33.2 

16  36.4 
16  38.7 
16  36.2 
16  29.0 

60  40.3 
60  56.9 
60  56.5 
60  38.6 

1.00 
+0.35 
-0.38 

1.10 

60  50.6 
60  58.9 
60  49.7 
60  23.4 

+0.69 

-0.01 

0.75 

1.42 

22  19.3 

23  20.9 

6 
0  20.8 

3.58 
8«54 

2.44 

26.6 

27.6 

28.6 

0.3 

32 

16  23.9 

16  17.9 

60    4.6 

-1.70 

59  42.6 

-1.93 

1  18.0 

2.33 

1.3 

• 

13 
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THE  MOOlJ'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoor. 


Right  AMettfkm. 


DIff. 
for  Im. 


DmUdMIod. 


DIff. 
ft>rl  VOL, 


Hoar. 


lUght  Afoenrion. 


IHff. 
fDT  1  m. 


DecUnatlott. 


DIff. 
fbrlm. 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY   1. 


h  m  • 
6  13  42.78 
6  16  23.77 
6  19  4.76 
6  21  45.75 
6  24  26.74 
6  27  7.71 
6  29  48.65 
6  32  29.56 
6  35  10.42 
6  37  51.24 
6  40  32.01 
6  43  12.7] 
6  45  53.34 
6  48  33.89 
6  51  14.36 
6  53  54.74 
6  56  35.01 

6  59  1.5.18 

7  1  55.23 
7  4  35.16 
7  7  14.96 
7  9  54.63 
7  12  34.15 
7  15  13.53 


N. 


• 

9.9880 
9.633-2 
9.6833 
9.6839 
9.6830 
9.68*26 
9.6891 
9.6614 
9.6807 
9.6799 
9.6789 
9Ur778 
9.6765 
9.6763 
9.6737 
9.6741 
9.6703 
9.6685 
9.6665 
9.6644 
9.66-29 
9.6599 
9.6575 
9UI550N. 


8  3^  4I.8 
8  34  4ai 
834  32.9 
8  34  14.2 
8  33  47.0 
8  33  11.3 
8  32  27.1 
8  31  34.4 
8  30  33.2 
8  29  23.6 
8  28  5.5 
8  26  39.0 
8  25  4.1 
8  23  20.7 
8  21  29.0 
8  19  29.0 
8  17  20.6 
8  15  3.9 
8  12  39.0 
8  10  5.9 
8  7  24.6 
8  4  35.1 
8  1  37.5 
7  58  31i^ 


TUESDAY  2. 


7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 


17 
20 
23 
25 
28 
31 
33 
36 
39 
41 
44 
46 
49 
52 
54 
57 
59 
2 
5 
7 
10 
12 
15 
17 


8  20 


52.75 

9.6693 

N.l 

31.81 

9.6495 

\i),m 

9.6466 

49.40 

9.6436 

27.92 

9.6405 

6.26 

9.6373 

44.40 

9.6340 

22.34 

9.6307 

0.08 

9.6*79 

37.60 

9.6936 

14J)1 

9.6199 

51.99 

9.6I6I 

28.84 

9.61-22 

5.45 

9.6063 

41.83 

9.6043 

17.96 

9.600a 

53.85 

9.5960 

29.48 

9.5917 

4.85 

9.5673 

39.95 

9.56-28 

14.79 

9.5783 

49.36 

9.5738 

23.65 

9.5691 

57.66 

9.5644 

31.38 

9.5696 

N.l 

17  55  18J2 
17  51  56JS 
17  48  26.9 
17  44  49.4 
17  41  4.1 
17  37  11.0 
17  33  10.1 
17  29  1.6 
17  24  45.4 
17  20  21.7 
17  15  50.4 
17  11  11,7 
17.  6  25.6 
17  1  32.2 
16  56  31.5 
16  51  23.6 
16  46  8.6 
16  40  46.5 
16  35  17.4 
16  29  41.4 
16  23  58.5 
16  18  8.8 
16  12  12.4 
16  6  9.4 
15  59  59.8 


N 

0.043 
0.099 
0.941 
0.883 
0.595 
04166 
0.808 
0.949 
14)90 
1.931 

]rS71 

1.511 
1.652 
1.799 
I.93I 
94)70 
9.908 
9.346 
9U83 
9.690 
9.756 
9.899 
84)97 
3.161 


8.995 
8.498 
8.559 
84190 
3.690 
8.950 
44n9 
A.9M 
4.339 
AM6 
4.563 
4.707 
4.830 
4.951 
54ni 
5.191 
5.310 
6.497 
5.5a 
5356 
5.77-2 
5.864 
5.995 
6.105 
6.914 
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1 
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10 
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14 
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23 
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WEDNESDAY  a 


h     m     t. 

8  20  31.38 
8  23  4.82 
8  25  37.96 
8  28  10.81 
8  30  43.36 
8  33  15.61 
8  35  47.56 
8  38  19J20 
8  40  50.53 
8  43  21.55 
8  45^  52J25 
8  48  22.64 
8  50  52.70 
8  53  22.44 
8  55  51.86 

8  58  20i)6 

9  0  49.73 
9  3  18.18 
9  5  46.^9 
9  8  14.07 
9  10  41.52t 
9  13  8.64 
9  15  35.42 
9  18  1.87 


• 

9.5596 
9.6548 
9.5499 
9.5450 
9.5400 
9.5350 
9.5999 
9.5*248 
9.5196 
9.5143 
9.5091 
9.5038 
9.4984 
9.4990 
9U877 
9U893 
9.4768 
9.4713 
9U668 
9U603 
9U548 
9U499 
9U436 
9.4380 


N.i^sd 

15  53 
15  47 
15  40 
15  34 
15  27 
15  20 
15  13 
15  6 
14  59 
14  52 
14  45 
14  38 
14  30 
14  23 
14  15 
14  7 
13  59 
13  51 
13  43 
13  35 
13  27 
13  19 
N.13  11 


59.8 
43.8, 
21.3 
52.5 
17.5: 
36.3 
49.1, 
5.5.8; 
56.6 
51.6, 
40.8' 
24.3 

2J2 
34.6| 

1.6l 
23.2: 
39.5' 
50.61 
5(5.7| 
57.7 
53.81 
45.0 
31.5 
13^3^ 


THURSDAY  4. 


920 
922 
925 
927 
930 
932 
934 
937 
939 
9  42 
9  44 
9  46 
9  49 
9  51 
9  53 
9  56 
9  58 


10 
10 
10 
10 
10 
10 
10 
10 


1 

3 

5 

8 

10 

12 

14 

17 


27.98 

9.4394 

N.l 

53.75 

9.4968 

19.19 

9.4919 

44.29 

9.4156 

9.06 

9.4100 

33.49 

9.4043 

57.58 

9.8967 

21.33 

9.3981 

44.75 

9.3875 

7.83 

9.3819 

30.58 

9.3763 

52JW 

9.3708 

15.07 

9.3659 

36.81 

9.3596 

58.22 

9.3541 

1 

19.30 

9.3486 

41.05 

9.3431 

1 

1.47 

9.3376 

] 

21.56 

9.3391 

) 

41.:« 

9.3966 

] 

0.75 

9.3-219 

] 

19.86 

9.3158 

38.64 

9.8104 

57.10 

9.3051 

14.25 

9.9996 

N. 

3  2  50.6 
2  54  23.4 
2  45  51.7 
2  37  15.7 
2  28  a5.5 
2  19  51.1 
2  11  2.6 
2    2  10J2 

1  53  las 

1  44  13.6 
1  35  9.7 
1  26  2.1 
1  16  51.0 
1  7  36.3 
0  58  18.3 
0  48  57.0 
0  39  32.4 
0  30  4.6 
0  20  33.8 
0  11  0.0 
0  1  23.1 
9  51  43.6 
9  42  1.3 
9  32  16.4 
9  22  28.9 


6.914 
6.391 
6U97 
6.539 
6.635 
6.737 


6.937 

74»5 

7.139 

7.998 

7.399  ■ 

7.414  I 

7.505  ! 

7.595 

7.684 

7.771 

7.657 

7.941 

64)94 

9.106 

8.186 

8.964 

8.841 


8U17 
8.491 
8.584 


8.705 
8.774 
8.841 
8.997 
8.971 
84)34 
8X95 
8.156 
8.915 
8.973 
9.SSf 
9.384 
8.437 


9.538 


TI. 
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Qoar< 

lU^&t  AlB6DwPH« 

DHt 
forlm. 

l>eeliiiftttoii. 

Dift 
tot  Im. 

Hoar. 

Right  Aaoenston. 

DHL 
forlm. 

DdoBnfttloii. 

DUL 
forlm. 

FI 

IIDAI 

5. 

SUNDAY  7. 

0 

h     m     • 

10  17  14.25 

■ 
$.9996 

N.  9°  25!  28.9 

N 

9.814 

0 

h     m     • 

12    2  14.82 

• 
9.0937 

N.  f   4  5f.2 

10.619 

1 

10  19  32.08 

9.994ft 

9  12  38.8 

9.86ft 

1 

12    4  20.35 

9.0900 

0  54  20.8 

10.503 

2 

10  21  49.59 

9.9893 

9    2  46.3 

9.896 

2 

12    6  25.69 

9.0870 

0  43  50.9 

10.493 

3 

10  24    6.79 

9.9840 

8  52  51.4 

0.934 

3 

12    8  30.85 

94)846 

0  33  21.7 

10.489 

4 

10  26  23.67 

9.9188 

8  42  54.2 

9.979 

4 

12  10  :».84 

9.0817 

0  22  53.1 

10.470 

5 

10  28  40.24 

9.9738 

8  32  54.8 

10.008 

5 

12  12  40.66 

9.0788 

0  12  25.3 

10.467 

6 

10  30  56.50 

9.908ft 

8  22  53.3 

10.043 

6 

12  14  45.30 

9.0700 

N.  0    I  58.3 

10.443 

7 

10  33  12.46 

9.9034 

8  12  49.7 

loum 

7 

12  16  49.78 

9.0733 

S.  0    8  27.9 

10.499 

8 

10  35  28.11 

9.9583 

8    2  44.1 

10.110 

8 

12  la  54.09 

94noo 

0  18  53i2 

10.414 

9 

10  37  43.46 

9.9ft33 

7  52  36.6 

10.141 

9 

12  20  58.24 

9.0679 

0  29  17,6 

10.398 

10 

10  39  58iil 

9.9483 

7  42  27.2 

10.171 

10 

12  23    2J24 

9.0663 

0  39  41.0 

10.389 

11 

10  42  13.26 

9.9434 

7  32  16.1 

10.199 

11 

12  25    6.09 

9.0098 

0  50    3.4 

10.866 

12 

10  44  27.72 

9.937ft 

7  22    3.3 

10.996 

12 

12  27    9.78 

3.0603 

1    0  24.8 

10.847 

13 

10  46  41.89 

9.9837 

7  11  48.9 

10.963 

13 

12  29  13a'» 

9.0678 

1  10  45.1 

10.398 

14 

10  48  55.76 

9.9988 

7    1  32.9 

10.979 

14 

12  31  16.72 

9.0655 

1  21    4.2 

10.308 

15 

10  51    9.35 

9.9941 

6  5ri5.5 

10.303 

15 

12  33  19.98 

9.0639 

1  31  22.1 

10.988 

16 

10  53  22.a5 

9.9191 

6  40  56.6 

10.396 

16 

12  35  23,10 

94)609 

1  41  38.8 

10.967 

17 

10  55  a5.67 

9.9147 

6  30  36.4 

10.347 

17 

12  37  26.08 

9.0486 

1  51  54.2 

10.94ft 

18 

10  57  48.41 

9.9101 

6  20  14.9 

10.368 

18 

12  39  28.93 

94)464 

2    2    8.2 

10.993 

19 

11    0    0.88 

9.905ft 

6    9  52J2 

10.868 

19 

12  41  31.65 

94)443 

2  12  20.9 

10.200 

20 

11    2  1307 

9.9009 

5  59  28.3 

10.400 

20 

12  43  34J25 

9.0490 

2  22  32.2 

10.176 

21 

11    4  24.99 

9.1983 

5  49    3.4 

10.493 

21 

12  45  36.73 

94M08 

2  32  42.0 

10.161 

22 

11    6  36.63 

9.1919 

5  38  37.5 

10.439 

22 

12  47.  39.08 

94)383 

2  42  50.3 

10.196 

23 

11    8  48.01 
SAl 

S.187ft 

N.  5  28  10.6 
lY   6. 

IOA6ft 

23 

12  49  41.32 
M(1 

94)363 

INDAI 

S.  2  52  57.1 

r  8. 

10.101 

0 

11  10  59.13 

9.1831 

N.  5  17  42i) 

10.469 

0 

12  51  43.44 

94)346 

s.  3  3  2.4 

104)76 

1 

11  13    9.99 

9.1788 

5    7  14.4 

10.489 

1 

12  53  45.45 

9.0397 

3  13    6.1 

104)48 

2 

11  15  20.59 

9.1746 

4  56  45.1 

10.494 

2 

12  55  47.36 

94)309 

3  23    8.2 

10.090 

3 

11  17  30.94 

9.1703 

4  46  15.1 

10.606 

3 

12  57  49.16 

9.0999 

3  33    8.6 

9.999 

4 

11  19  41.03 

9.1069 

4  35  44.5 

10.616 

4 

12  59  50.86 

9.0976 

3  43    7.2 

9.963 

5 

11  21  50.88 

9.1091 

4  25  13.4 

10.693 

5 

13    1  52.46 

9.0969 

3  53    4.1 

9.933 

6 

11  2A    0.48 

9.1580 

4  14  41.7 

10.531 

6 

13    3  53.97 

9.0943 

4    2  59.2 

9.903 

7 

11  26    9.84 

9.1540 

4    4    9.6 

10.538 

7 

13    5  55.38 

94)998 

4  12  52.5 

9.873 

8 

11  28  18.96 

9.1540 

3  53  37.1 

10.644 

8 

13    7  56.70 

9.0913 

4  22  43.9 

9.849 

9 

11  30  27.84 

9.1461 

3  43    4.3 

10.549 

9 

13    9  57.94 

9.0199 

4  32  33.4 

9.809 

10 

1 1  32  36.49 

9.1499 

3  32  31.2 

10.663 

10 

13  11  59.09 

94)186 

4  42  21.0 

9.776 

11 

11  34  am 

9.1884 

3  21  57.9 

10.667 

11 

13  14    0.16 

94)179 

4  52    6.6 

9.743 

12 

1 1  36  53.10 

9.1347 

3  11  24.4 

10.669 

12 

13  16    1.15 

9.0150 

5    1  50J2 

9.709 

13 

11  39    1.07 

9.1310 

3    0  50.9 

10.559 

13 

13  18    2.07 

94)147 

5  11  31.7 

9.676 

14 

11  41    8.82 

9.1973 

2  .50  17.3 

10.569 

14 

13  20    2.91 

94)186 

5  21  11.2 

9.640 

15 

11  43  16.35 

9.1937 

2  39  43.7 

10.569 

15 

13  22    3.68 

94)198 

5  30  48.5 

9.604 

16 

11  45  23.66 

9.1901 

2  29  10.2 

10.558 

16 

13  24    4.39 

94)119 

5  40  23.7 

9.668 

17 

11  47  30.76 

9.1166 

2  18  36.8 

10.666 

17 

13  26    5.03 

9.0109 

5  49  56.7 

9.639 

18 

11  49  37.65 

9.1189 

2    8    3.6 

10.661 

18 

13  28    5.61 

9.0099 

5  59  27.5 

9.496 

19 

11  51  44.34 

9.1006 

1  57  30.7 

10.647 

19 

13  30    6.13 

94)083 

6    8  56.0 

9.467 

20 

11  53  50.83 

9.106ft 

1  46  58.0 

10.649 

20 

13  32    6.60 

94)073 

6  18  22.3 

9.418 

21 

11  55  57.12 

9.1039 

1  36  25.7 

10.636 

21 

13  34    7.01 

9.0064 

6  27  46.2 

9.379 

23 

11  58    3.21 

9.1000 

1  25  53.7 

10.690 

22 

13  36    7.37 

9.0066 

6  37    7.8 

9.340 

23 

12    0    9.11 

9.0968 

1  15  22.2 

10.591 

23 

13  38    7.68 

9.0048 

6  46  27.0 

9.800 

24 

12    2  14.82 

9.0937 

N.  1    4  51.2 

10.619 

24 

13  40    7.94 

9.0040 

S.  6  55  43.8 

9.969 
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TUESDAY     9. 


h    m     • 

• 

0 

13  40    7.94 

94)040 

1 

13  42    8.16 

94WS8 

2 

13  44    8.34 

9.0097 

3 

13  46    8.48 

9^0091 

4 

13  48    8.59 

9.0016 

5 

13  50    8.66 

94)000 

6 

13  52    8.70 

94)004 

7 

13  54    8.71 

94)000 

6 

13  56    8.70 

1.99t0 

9 

13  58    8.66 

1.909-} 

10 

14    0    8.60 

1.9180 

11 

14    2    8.52 

1.9060 

12 

14    4    8.43 

1.0988 

13 

14    6    8.32 

1.9981 

14 

14    8    ^M 

1.9979 

15 

14  10    8.07 

1.9978 

16 

14  12    7.93 

1.9070 

17 

14  14    7.78 

1.9976 

18 

14  16    7.63 

1.9976 

19 

14  18    7.48 

1.0976 

20 

14  20    7.33 

1.9976 

21 

14  22    7.18 

1.9976 

22 

14  24    7.03 

1.9976 

23 

14  26    6.89 

L9078 

a  6  5^  4i8 
7  4  58.1 
7  14  10.0 
7  23  19.4 
7  32  26.2 
7  41  30.5 
7  50  32.1 

7  59  31.1 

8  8  27.4 
8  17  21.0 
8  26  11.9 
8a5  0.01 
8  43  45.4 

8  52  27.9 

9  1  7.61 
9  9  44.4 
9  18  18.3 
9  26  49i2 
9  35  17.2 
943  42.2 
9  52    4.1 

10    0  23.0 

10    8  38.8 

S.10  16  51.5 


WEDNESDAY   10. 


14  28 
14  30 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  56 

14  58 

15  0 


15 
15 
15 
15 


2 

4 
6 

8 


15  10 
15  12 
15  14 
15  16 


6.76 
6.64 
6.53 
6.44 
6.36 
6.30 
6J» 
6.23 
6J» 
6.26 
6.31 
6.39 
6.49 
&62 
6.79 
6.99 
7.23 
7.50 
7.81 
8.16 
8..V> 
8.96 
9.45 
9.97 
10.53 


.9979 
.9061 
.9963 
.9986 
.9968 
.9901 


94)009 

94)007 
94)011 
9.0016 
94)090 
94)096 
94)081 
94)087 
94)049 
94)040 


94)009 

94)008 
94)076 
94)069 
94)000 

94)007 


S. 


M 

9.959 

9.918 

9.177 

9.1S6 

94)09 

94)40 

94)05 

8.061 

8.916 

8.871 

8.896 

8.770 

8.739 

8.686 

8407 

8.660 

8.640 

8U91 

8.441 

8.301 

8.SI0 

8.980 

6.938 

6.186 


0  25    LI 

6.184 

0  33    7.5 

84)81 

0  41  10.8 

64)97 

0  49  10.8 
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9    2    7.07 

9.6013 

14    7  41.3 

7.783 

4 

7    0  38.71 

1.6374 

18  11  58.8 

9.963 

4 

9    4  37.01 

9.4968 

13  59  51.5 

7.873 

5 

7    3  16JJ3 

9.636ft 

18    9  38.9 

9J08 

5 

9    7    6.68 

9.4999 

13  51  56.4 

7.963 

6 

7    5  55.09 

9.6366 

18    7  11.0 

9.333 

6 

9    9  3(i.07 

9U8:6 

13  43  5.5i^ 

8.061 

7 

7    8  3:120 

9.6347 

18    4  35.0 

9.667 

8 

9  12    5.19 

9.4830 

13  a5  50.2 

8.138 

8 

7  11  11.25 

9.6336 

18    1  51.0 

9.601 

8 

9  14  34.03 

9^4783 

13  27  39.4 

8.993 

9 

7  13  49.22 

9.6333 

17  58  58.9 

9.036 

9 

9  17    2JS9 

9.4736 

13  19  23.5 

8.807 

10 

7  16  27.12 

9.6309 

17  55  58.8 

34)68 

10 

9  19  30.86 

9U680 

13  11    2.6 

8J89 

11 

7  19    4.93 

9.6296 

17  52  50.8 

3.900 

11 

9  21  58.85 

9.4641 

13    2  36.8 

8.470 

12 

7  21  42.66 

9.6-161 

17  49  34.8 

3.339 

12 

9  24  26.S5 

9.4603 

12  54    6.2 

8.660 

13 

7  24  20.30 

9.6266 

17  46  10.9 

3.463 

13 

9  26  53.97 

9U646 

12  45  30.8 

8.638 

14 

7  26  57.a5 

9.6049 

17  42  :i9.2 

3.604 

14 

9  29  21.09 

9.4497 

12  36  50.8 

8.706 

15 

7  29  av-M) 

9.6133 

17  38  59.0 

3.794 

15 

9  31  47.92 

9.4446 

12  28    6.2 

8.780 

16 

7  32  12.63 

9A1I1 

17  35  I2J3 

8.864 

16 

9  34  14.46 

9U399 

12  19  17.2 

8.864 

17 

7  34  49.84 

9.619a 

17  31  17.2 

3.983 

17 

9  36  40.71 

9.4860 

12  10  23.8 

8.097 

18 

7  37  26413 

9.6171 

17  27  14.4 

4.111 

18 

9  39    6.66 

9.4809 

12    1  26.0 

8.898 

19 

7  40    3.89 

9.6149 

17  23    39 

4.938 

19 

9  41  32.32 

9U933 

11  52  24.0 

94)68 

00 

7  42  40  72 

9.6196 

17  18  45.8 

4.361 

20 

9  43  57.69 

9^904 

11  43  17.9 

9.186 

21 

7  45  17.40 

9.6109 

17  14  20.2 

4.490 

21 

9  46  22.76 

9.4164 

11  34    7.7 

9.90s 

22 

7  47  53.94 

9.6077 

17    9  47.0 

4.616 

22 

9  48  47JS4 

9.4106 

11  24  53.5 

9.968 

23 

7  50  30.32 

9.6051 

N.17    5    6.4 

4.739 

23 

9  51  12.02 

9U066 

N.ll  15  35.5 

9.889 

TU 

ESDA^ 

r  30. 

THURSD. 

iY,  A 

UGUST  1. 

0 
1 
2 

7  53    6.55 
7  55  42.61 
7  58  18.50 

9.6094 

N.17    0  18.3 
16  55  22.9 
16  50  20.2 

4.869 

A    Ao  • 

0 

1      9  53  36J20 

9.40061 

N.ll    6  13.7 

9.894 

9.3006 
9.3067 

4.984 
6.103 

3 

8    0  54.22 

9.3038 

16  45  10.2 

6.996 

4 

8    3  29.75 

9.3067 

16  39  53.1 

0.346 

5 

8    6    5.10 

9.3676 

16  34  28.8 

6U64 

6 

8    8  40.26 

9.3844 

16  28  57.4 

6.381 

PHASES 

OF  Tl 

HE  MOON. 

7 

8 

8  11  15J23 

8  13  49419 

9.3611 
9.3777 

16  23  19.0 
16  17  33.7 

6.697 
6.819 

9 

8  16  24.55 

9.3743 

16  11  41.5 

3.997 

d       h       B 

1 

10 

8  18  58M 

9.3708 

16    5  42.4 

6UM1 

%  New  Moon 

*     *    * 

1      9    48. 

4 

n 

-   8  21  33.04 

9.3679 

15  59  36.6 

6.163 

J>  First  Quar 

ter, .    • 

8      5    31. 

.5 

12 

8  24    6416 

a.flffgft 

15  53  24.1 

6.964 

0  Full  Moon, 

•    •    • 

16      7    55. 

.8 

13 

8  26  40.66 

9.3608 

15  47    4.9 

6.374 

(C  Last  Quart 

er,  •    • 

24      2    36 

.0 

14 

8  29  14.13 

9JM60 

15  40  39.2 

6U63 

#  New  Moon 

f      *    * 

30    16    43. 

.1 

15 

8  31  47.37 

9.3691 

15  34    7.0 

6.690 

^w 

w 

16 
17 

8  34  20.38 
8  36  53.15 

9.3489 
9.3449 

15  27  28.4 
15  20  4a4 

6.606 
6.809 

A                   a_ 

18 

8  39  25.68 

9.3409 

15  13  52.2 

6.906 

<C  Perigee, 
<C  Apogee, 
(C  Perigee, 

d       h 

..13. 

.4 

19 

8  41  57.97 

9.3361 

15    6  54.8 

74)08 

3           •           • 

.    .    14      7. 

.0 

20 

8  44  30.01 

9.3319 

14  59  51.2 

7.100 

3           •           • 

*               *               A 

.    .    29    11. 

S 

21 

8  47    1.80 

9.3977 

14  52  41.6 

7.910 

•           •           • 

22 

8  49  33.33 

9.3934 

14  45  26.0 

7JI09 

23 

8  52    4.61 

9.6101 

14  38    4J> 

7.407 

iL 

8  54  35.62 

9.3147 

N.14  30  37.2 

7.603 

16 
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XIII. 


• 

GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

1 

u 

starts  Namt 
and 

Noon. 

P.L. 
of 

lllh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

to 

Position. 

DUt 

DUL 

DM. 

Diff. 

3 

Sun 

W. 

SKfsi's^ 

34S1 

24°  34*  4^ 

9433 

26°  17' 3^ 

9488 

28*   6  l6 

94a 

Spica 

E. 

78  14  89 

907*2 

76  22  57 

9065 

,  74  31  34 

9097 

72  40  30 

9109 

Saturn 

E. 

104  10  17 

9090 

102  18    0 

9069 

100  26    2 

9073 

98  34  22 

90B6   1 

4 

Suw 

W. 

36  30  50 

94tT 

38  12    8 

9510 

39  53    7 

9695 

41  33  45 

9ft4e 

Spies 

E. 

63  30  26 

91S4 

61  41  35 

9900 

59  53    8 

9217 

58    5    6 

^336 

Saturn 

E. 

89  21  11 

9158 

87  31  40 

9174 

85  42  33 

9190 

83  53  50 

9200 

Antares 

E. 

109  12    6 

99S1 

107  24  24 

9943 

105  37    4 

9960 

103  50    6 

9375 

5 

Sto 

W. 

49  51  23 

tW96 

51  29  43 

9043 

63    7  39 

9669 

54  45  10 

9t8l 

Spica 

E. 

49  11  34 

S3i8 

47  26  15 

9347 

45  41  24 

9367 

43  57    2 

9*86 

Saturn 

E. 

74  56  31 

fi»3 

73  10  21 

9311 

71  24  37 

9830 

69  39  21 

9948 

Antares 

E. 

95    1    6 

9SM 

93  16  32 

9377 

91  32  24 

9394 

89  48  41 

9419 

6 

SUK 

W. 

62  46  25 

9TT6 

64  21  24 

9796 

65  55  57 

9615 

67  30    5 

9835 

Rcgulus 

W. 

18  41  21 

9470 

20  23  16 

9485 

22    4  51 

9500 

23  46    4 

3516 

Spiea 

E. 

a5  22  44 

9497 

33  41  26 

95-20 

32    0  41 

.  »M4 

30  20  29 

'  9669  j 

Saturn 

E. 

60  59  37 

9441 

59  17    0 

9460 

57  34  50 

9479 

5553    7 

9497   1 

Antares 

E. 

81  16  46 

9507 

79a5  43 

9597 

77  55    7 

9646 

76  14  58 

98i6   ' 

1 

7 

Sun 

W. 

75  14  29 

99S1 

76  46    9 

9950 

78  17  25 

9969 

79  48  17 

9999 

Regulos 

W. 

32    6  26 

9600 

33  45  21 

9616 

35  23  54 

9633 

37    2    4 

9661 

Mars 

W. 

21  13  23 

980-2 

22  47  48 

9819 

24  21  51 

9836 

85  55  32 

9M9 

Saturn 

E. 

47  30  56 

9560 

45  51  46 

9607 

44  13    0 

9695 

42  34  39 

9649 

Antares 

E. 

68    0  52 

9663 

66  23  22 

9689 

64  46  18 

9701 

63    9  40 

9791 

a  AquilflB 

E. 

115    2  22 

8149 

113  35    3 

3145 

112    7  48 

3150 

110  40  39 

3197 

8 

Sux 

W. 

87  17    5 

3074 

88  45  46 

3091 

90  14    6 

3106 

91  42    6 

9194 

Regius 

W. 

45    7  18 

9730 

46  43  18 

9746 

48  18  57 

9760 

49  54  17 

9775 

Mars 

W. 

33  38  36 

9035 

a5  10  10 

9951 

36  41  24 

9966 

38  12  18 

9989 

Satam 

£. 

34  28  44 

9799 

32  .52  42 

9744 

31  17    1 

9760 

99  41  40 

9778 

Antares 

£. 

55  12  56 

9818 

53  38  52 

9838 

52    5  13 

9857 

50  31  59 

9876 

a  Aquilaa 

E. 

103  27    5 

3198 

102    0  53 

3908 

100  34  53 

3918 

99    9    5 

3999 

9 

Sun 

W. 

98  57  24 

3199 

100  23.34 

3913 

101  49  28 

3996 

103  15    6 

9940 

Regulus 

W, 

57  46  14 

9845 

.59  19  44 

9857 

60  52  58 

9669 

62  25  56 

9981 

M2& 

W. 

45  42    9 

3055 

47  11  15 

3068 

48  40    4 

3081 

50    8  37 

9993 

Antares 

£. 

42  52  11 

9979 

41  21  32 

3001 

39  51  20 

3099 

38  21  35 

3946 

a  AquUsQ 

E. 

92    326 

3-268 

90  39    1 

3300 

89  14  50 

3313 

87  50  54 

3996 

10 

Sun 

W, 

110  19  80 

3300 

111  43  41 

3311 

113    7  40 

3399 

114  31  26 

3999 

Regulos 

W. 

70    7    6 

9935 

71  38  40 

9946 

73  10    1 

9965 

74  41  10 

9964 

Mars 

W 

57  27  42 

3151 

58  54  50 

3161 

60  21  46 

3171 

61  48  30 

3180 

Spica 

W. 

17  10  57 

'  3114 

18  38  49 

3099 

20    7    0 

3088 

21  35  24 

3079 

Antares 

E. 

31    0  30 

3183 

2934    1 

3919 

28    8  14 

3957 

26  43  12 

3900 

- 

a  Aquila 

E. 

80  55    4 

3395 

79  32  42 

3409 

78  10  36 

3494 

76  48  47 

3430 

Jupiter 

£. 

119    9  57 

9990 

117  38    4 

9980 

116    6  24 

9939 

114  34  55 

9048 

11 

Sun 

W. 

121  27  34 

3377 

122  .50  17 

3384 

124  12  52 

3399 

125  35  18 

9399 

Regulos 

W. 

82  14  16 

3004 

83  44  24 

3010 

85  14  24 

3017 

86  44  16 

8093 

Mars 

W. 

68  59  29 

3999 

70  25  12 

3999 

71  50  47 

3236 

73  16  14 

3949 

Spica 

W. 

28  59    1 

3069 

30  27  48 

3070 

31  56  34 

3079 

a^  25  18 

3073 

a  Aquila 

E. 

70    4    3 

3590 

68  44    1 

3538 

67  24  19 

3555 

66    4  56 

3575 

' 

Fomalhaut 

E. 

102  36  46 

3354 

101  13  37 

33ff7 

99  50  31 

3360 

98  27  29 

3965 

Jupiter 

E. 

107    0    9 

9987 

105  29  40 

9993 

103  59  19 

3000 

102  29    6 

3005 
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GBEENWICH  MEAN  ' 

riME, 

LUHAR  DISTAl^CES 

I 

^f 

8Car*iNia 
waA 

M 

Midniffht. 

P.L. 

or 

XVk. 

P.L. 
of 

P.L. 
of 

XXPi. 

P.L. 
of 

X\1W^ 

ti 

PodfeloiL 

o 

DIff. 

DIff. 

Dur. 

IMff. 

3 

* 

Sex 

w; 

29'42  4S 

9461 

O        1        |i 

31  25  11 

9460 

33°  ^26' 

9479 

34""  49'  li 

9408 

Spica 

£. 

70  49  45 

Si94 

68  59  22 

9137 

67    9  20 

9158 

65  19  41 

9100 

Saturn 

£. 

9643    1 

SlOO 

94  52    2 

9118 

93    1  23 

9138 

91  11    6 

9149 

4 

Sun 

w. 

43  14    2 

SftM 

44  53  57 

9673 

46  33  29 

9600 

46  12  38 

9607 

Spica 

K. 

56  17  30 

SSfti 

54  30  20 

3370 

52  43  37 

9389 

50  57  22 

9800 

Saturn 

£. 

82    5  31 

9323 

80  17  38 

3340 

78  30  10 

3967 

76  43    7 

9375 

Antares 

£. 

102    3  30 

9»1 

100  17  18 

3807 

98  31  29 

9834 

96  46    5 

9809 

5 

Sun 

W. 

56  22  16 

3700 

57  56  56 

9710 

59  35  11 

9738 

61  11    1 

9757 

Spica 

£. 

42  13  10 

3400 

40  29  48 

3430 

38  46  56 

9451 

37    4  34 

9474 

Saturn 

£. 

67  54  31 

9M6 

66  10    8 

3884 

64  26  11 

9403 

62  42  40 

9433 

Antares 

£. 

88    5  25 

3491 

86  22  35 

3460 

84  40  12 

9470 

82  56  16 

3488 

6 

Sun 

W. 

^    3  47 

3066 

70  37    4 

3078 

72    9  57 

9803 

73  42  25 

8019 

Rcjifulas 
Spica 

W. 

25  26  55 

3iS3 

27    7  23 

3560 

28  47  27 

9660 

30  27    8 

3583 

£. 

28  40  52 

3100 

27    1  52 

3034 

25  23  30 

9053 

23  45  47 

3^ 

Saturn 

£. 

54  11  49 

3»16 

52  30  58 

3584 

50  50  32 

3553 

49  10  31 

3571 

Antares 

£. 

74  35  16 

9S86 

72  56    0 

9004 

71  17  11 

9034 

69  36  48 

36a 

7 

Sun 

W. 

81  18  47 

8004 

82  48  55 

8033 

84  18  40 

8040 

85  48    3 

8057 

Regulns 

W. 

38  39  50 

3067 

40  17  14 

3083 

41  54  17 

9000 

43  30  58 

3716 

Mm 

W. 

27  28  51 

3060 

29    1  49 

3887 

30  34  26 

2908 

32    6  41 

9910 

Saturn 

£. 

40  56  41 

3400 

39  19    8 

36n 

37  41  57 

9004 

36    5    9 

9711 

Antar^ 

E. 

61  33  28 

3741 

59  57  42 

3760 

58  22  21 

sno 

56  47  26 

9798 

a  Aquiln 

E. 

109  13  38 

S108 

107  46  45 

8173 

106  20    2 

3170 

104  53  28 

8188 

8 

Sun 

W. 

93    9  47 

31S0 

94  37    9 

8165 

96    4  12 

8170 

97  30  57 

8185 

Regulns 

W. 

51  29  17 

3700 

53    3  58 

3804 

54  38  21 

9818 

56  12  26 

3831 

M^ 

W. 

39  42  53 

3007 

41  13    9 

8013 

42  43    7 

8036 

44  12  47 

8044 

Saturn 

E. 

28    6  4^3 

3703 

26  32    6 

3800 

24  57  50 

3895 

23  23  55 

S841 

Antares 

£. 

48  59  10 

3807 

47  26  47 

3016 

45  54  49 

2BS7 

44  23  17 

9058 

a  Aquila 

£. 

97  43  30 

S340 

96  18    8 

8363 

94  53    0 

8904 

93  26    6 

8370 

9 

Sun 

W. 

104  40  28 

8303 

106    5  35 

8365 

107  30  27 

8977 

108  55    5 

8988 

Regulns 

W. 

63  58  39 

3003 

65  31    7 

9005 

67    3  20 

3015 

68  35  20 

9936 

Mara 

W. 

51  36  55 

8105 

53    4  57 

8117 

54  32  46 

8139 

56    0  21 

8140 

Antares 

E. 

36  52  19 

8070 

a5  23  33 

8000 

33  55  19 

8138 

32  27  37 

8169 

a  AquOn 

£. 

86  27  13 

8880 

85    3  47 

8863 

83  40  37 

8867 

82  17  43 

8880 

10 

Sun 

W. 

115  55    1 

8841 

117  18  25 

8861 

118  41  38 

8859 

120    4  41 

8868 

R^lns 

W. 

76  12    8 

3073 

77  42  55 

3001 

79  13  32 

9060 

80  43  59 

9007 

Mm 

W. 

63  15    3 

8100 

64  41  24 

8106 

66    7  36 

no7 

67  83  37 

8914 

Spica 

W. 

23    3  59 

8074 

24  32  40 

8070 

26    1  26 

8000 

27  30  13 

8060 

Antares 

E. 

25  19    0 

8340 

23  55  45 

8405 

22  33  34 

8409 

21  12  35 

8646 

a  Aqnibs 

E. 

75  27  15 

8404 

74    6    0 

8471 

72  45    3 

8487 

71  24  24 

8608 

Jnpiter 

E. 

113    3  38 

3007 

111  32  31 

3005 

110    134 

3078 

108  30  47 

9960 

11 

Sun 

W. 

126  57  36 

8400 

128  19  46 

8419 

129  41  49 

8418 

131    3  45 

8498 

Regulus 

W. 

88  14    0 

8039 

89  43  37 

8034 

91  13    8 

8000 

92  42  32 

1048 

Mars 

W. 

74  41  33 

8348 

76    6  45 

8964 

77  31  50 

8250 

78  56  49 

8966 

Spica 

W. 

34  54    0 

8076 

36  22  40 

son 

37  51  18 

8079 

39  19  53 

8083 

a  AquiliD 

E. 

64  45  54 

8504 

63  27  13 

8015 

62    8  55 

8686 

60  51    0 

8660 

Fomalhant 

E. 

97    4  32 

8806 

95  41  39 

8871 

94  18  49 

8374 

92  56    3 

sro 

• 

Jnpiter 

E. 

100  59    0 

8011 

9929    1 

8017 

97  59    9 

8033 

96  29  23 

8026 
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XV. 


L 


6BEENW1CH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

12 

8ter*f  NvM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

or 

Ulh. 

of 

VJh. 

of 

TXk. 

or 

Pofllfeloii. 

DUE. 

DUt 

Dlff. 
9499 

Difl: 

Sun 

W. 

132  251  3^ 

S430 

133°  4i  1§ 

9439 

las'  85/1 

■ 
136'^30S# 

1446 

Mars 

W. 

80  21  42 

8J69 

81  46  30 

9373 

83  11  13 

9377 

84  35  51 

8381 

Spica 

W. 

40  48  25 

1084 

42  16  54 

9069 

43  45  22 

9087 

45  13  47 

9080 

a  Aquil» 

E. 

59  33  29 

908a 

58  16  23 

9708 

56  59  44 

9794 

55  43  33 

9763 

Foinalhaat 

E. 

91  33  22 

aae-i 

90  10  45 

9986 

88  48  12 

9890 

87  25  44 

9394 

Jupiter 

E. 

94  59  42 

8030 

93  30    7 

9634 

92    0  36 

9098 

90  31  10 

9041 

13 

Mars 

W. 

91  38    7 

S994 

93    226 

9399 

94  26  43 

9997 

95  50  58 

9398 

Spica 

W. 

52  35  26 

9095 

54    3  42 

9096 

55  31  57 

9096 

57    0  12 

1096 

Saturn 

W. 

26  44  28 

9079 

28  13    3 

9078 

29  41  39 

9060 

31  10  13 

1079 

a  Aquila 

E. 

49  30  34 

9094 

48  17  49 

9976 

47    5  46 

4039 

45  54  29 

4079 

Fomalhaut 

E. 

80  34  38 

9416 

79  12  40 

9433 

77  50  48 

9437 

76  29    2 

1413 

Jupiter 

E. 

83    4  50 

90M 

81  35  41 

9064 

80    635 

9066 

78  37  30 

1066 

14 

Mars 

W. 

102  52    1 

9900 

104  16  13 

9999 

105  40  25 

"    9399 

107    4  39 

1996 

Spica 

W. 

64  21  24 

9009 

65  49  40 

9094 

67  17  57 

9093 

68  46  16 

lOfl 

Saturn 

W. 

38  3:3  10 

9078 

40    1  47 

9on 

41  30  25 

9076 

42  59    4 

1079   i 

Fomalhant 

E. 

69  41  51 

9464 

68  20  47 

9471 

66  59  51 

9480 

65  39    4 

1486 

Juoiter 
a  regasi 

£. 

71  12  17 

9097 

69  43  15 

9066 

68  14  12 

9096 

m  45    8 

1066 

E. 

84  12  50 

9944 

82  49  29 

9346 

81  26  10 

9947 

80    2  53 

1148 

15 

Spica 

W. 

76    8  16 

908} 

77  36  47 

9080 

79  '5  21 

9078 

80  33  57 

WTl 

Saturn 

W. 

50  22  45 

9066 

51  51  36 

9064 

53  20  30 

9063 

54  49  26 

1061 

Antares 

W. 

31  21    0 

9-289 

32  45  24 

9370 

34  10  11 

9369 

a5  35  17 

1317 

Fomalhaut 

E. 

58  57  51 

9944 

57  38  15 

9667 

56  18  54 

9679 

54  59  50 

1508 

Jupiter 
a  Pe^asi 

E. 

59  19  27 

9047 

57  50  13 

9046 

56  20  55 

9049 

54  51  35 

MMO 

£. 

73    6  58 

9960 

71  43  56 

9963 

70  20  57 

9966 

68  58    2 

1370 

a  Anetis 

E. 

116  26  21 

9339 

115    0  41 

9318 

113  34  53 

9313 

112    8  56 

1907 

16 

Spica 

W. 

87  57  51 

9060 

89  26  49 

9066 

90  55  52 

9069 

92  24  59 

lOOi 

Saturn 

W. 

62  15    0 

9049 

63  44  19 

9041 

65  13  41 

9038 

66  43    7 

1 

1033   1 

Antares 

W. 

42  44  58 

9176 

44  11  37 

9166 

45  38  28 

9155 

47    5  31 

8146 

Jupiter 

E. 

47  24    7 

9036 

45  54  26 

9033 

44  24  41 

9019 

42  54  52 

1016   , 

Fomalhaut 

E. 

48  29  29 

9607 

47  12  39 

9737 

45  56  20 

9769 

44  40  35 

1798 

a  Pegasi 
a  Anetis 

E. 

62    4  42 

9396 

60  42  21 

9409 

59  20    8 

9411 

57  58    4 

1490 

E. 

104  57  48 

9180 

103  31  15 

9179 

102    4  36 

9170 

100  37  51 

1166   > 

17 

Spica 

W. 

99  51  45 

9039 

101  21  22 

9039 

102  51    4 

9090 

104  20  52 

1016 

Saturn 

W. 

74  11  a5 

9013 

75  41  33 

9008 

77  11  36 

9009 

78  41  45 

9997 

Antares 

W. 

54  23  29 

9109 

55  51  35 

9096 

57  19  50 

9087 

58  48  15 

1081 

Jupiter 

E. 

35  24  37 

3996 

33  54  20 

3993 

32  23  57 

9988 

30  53  29 

9964 

Fomalhaut 

E. 

38  32  2!) 

4043 

37  21  25 

4113 

36  11  35 

4189 

a>    2  59 

4978 

a  Pe^aa 

E. 

51  10  36 

9481 

49  49  51 

9497 

48  29  24 

9616 

47    9  17 

1587   > 

a  Anetis 

E. 

93  22  37 

9141 

91  55  17 

9196 

90  27  50 

9190 

89    0  17 

8196 

18 

Saturn 

W. 

86  14    7 

3971 

87  44  56 

9969 

89  15  52 

9961 

90  46  54 

9964 

Antares 

W. 

66  12  35 

9049 

67  41  55 

9096 

69  11  23 

9038 

70  41     1 

1031 

a  Pe^asi 

E. 

40  35  29 

9687 

39  18  28 

9738 

38    2  11 

9776 

36  46  44 

1633 

a  Anetis 

£. 

81  41    9 

9103 

80  13    2 

9098 

78  44  50 

9009 

77  16  32 

8080 

19 

Saturn 

W. 

96  24  10 

9031 

99  56    2 

S9I4 

101  28    3 

9907 

103    0  13 

M9 

Antares 

W. 

78  11  29 

3983 

79  42    3 

9976 

81  12  46 

9967 

82  43  40 

9960 

a  A<^uil» 

W. 

37    4  50 

4490 

38    9  44 

4931 

39  16  17 

4333 

40  24  22 

4133 

a  Anetis 

£. 

69  53  42 

9068 

68  24  53 

9066 

66  56    0 

9060 

65  27    2 

8096 

Aldebaran 

£. 

102    6  41 

3919 

100  34  46 

3913 

99    243 

9905 

97  30  30 

3897  1 

L 
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GREENWICH  MEAN  ' 

riMF,, 

- 

LUNAR  DISTANCES 

I 

12 

8ter*fN«aM 

PL. 

p.  L. 

P.L. 

P.L. 

•ad 

Midnight 

or 

XVh. 

of 

xvm*^. 

or 

XXP». 

of 

Poiitioa. 

DUt 

DUE. 

DUt 
8457 

DUL 

Sun 

W. 

137°  51  si 

S449 

139"  13  li 

8464 

l4tf  34'  3d 

14^55' 4i' 

8469 

Mars 

W. 

86    0  25 

S«4 

87  24  55 

8367 

88  49  22 

8189 

90  13  46 

8393 

Spica 

W. 

46  42  10 

S091 

'  48  10  31 

3001 

49  38  51 

8093 

51    7    9 

3094 

a  AqmUe 

E. 

54  27  51 

S7oa 

53  12  40 

8833 

51  58    2 

8857 

50  43  59 

8895 

Fomklhaat 

E. 

86    3  21 

8109 

84  41    3 

8408 

83  18  50 

8408 

81  56  42 

8411 

Joplter 

£. 

89    1  47 

M43 

87  32  28 

8046 

86    3  12 

8048 

84  33  59 

8051 

13 

Mara 

W. 

97  15  12 

S999 

98  39  25 

8800 

100    3  37 

8800 

101  27  49 

8300 

Spica 

W, 

58  28  26 

SO90 

59  56  40 

8606 

61  24  54 

8096 

62  53    9 

8096 

Saturn 

W. 

32  38  48 

8079 

34    723 

8079 

35  35  58 

8078 

•  37    4  34 

8078 

a  Aqaila 

E. 

44  44    1 

4I'J9 

43  34  27 

4188 

42  25  50 

4954 

41  18  15 

4337 

Fomilhaut 

E. 

75    7  22 

8438 

73  45  49 

8444 

72  24  22 

8451 

71    3    3 

8457 

Jupiter 

E. 

77    8  27 

8056 

75  39  24 

8067 

74  10  21 

8667 

72  41  20 

8057 

14 

Man 

W. 

108  28  53 

8397 

109  53    8 

8996 

111  17  25 

8994 

112  41  44 

3393 

Spiea 

W. 

70  14  36 

8000 

71  42  58 

8088 

73  11  22 

8067 

74  39  48 

3085 

Saturn 

W. 

44  27  44 

8073 

45  56  27 

8073 

47  25  11 

8071 

48  53  56 

8068 

Fomalhaut 

E. 

64  18  27 

8408 

62  58     1 

8507 

61  37  45 

8518 

60  17  41 

8631 

Jupiter 

E. 

65  16    3 

80ft4 

63  46  57 

8053 

62  17  49 

8051 

60  48  39 

8049 

a  Pegasi 

E. 

78  39  37 

8350 

77  16  23 

8353 

75  53  12 

8855 

74  30    4 

8357 

15 

Spica 

W. 

82    237 

8078 

83  31  20 

8060 

85    0    7 

8067 

86  28  57 

8064 

Sjtum 

W. 

56  18  26 

8056 

57  47  29 

8058 

59  16  36 

8051 

60  45  46 

6047 

An  tares 

W. 

37    0  42 

8t-13 

38  26  24 

8310 

39  52  21 

8198 

41  18  33 

8187 

Fomalhaut 

E. 

53  41    3 

8007 

52  22  36 

8636 

51    4  30 

8648 

49  46  47 

8671 

Jnpiter 
a  Pe^ast 

E. 

53  22  12 

80^ 

51  52  46 

8084 

50  23  17 

8033 

48  53  44 

8039 

E. 

67  35  11 

8374 

66  12  25 

8879 

64  49  45 

8885 

63  27  11 

8389 

a  Anetis 

E. 

110  42  57 

8J01 

109  16  49 

8196 

107  50  35 

8191 

106  24  15 

8185 

16 

Spica 

W. 

93  54  10 

8046 

95  23  26 

8049 

96  52  47 

8088 

98  22  13 

8088 

Saturn 

W. 

68  12  t^ 

8080 

69  42  15 

8036 

71  11  56 

8031 

72  41  43 

8017 

Antares 

W. 

48  32  46 

8187 

50    0  11 

3138 

51  27  47 

8119 

52  55  33 

8111 

Jupiter 

E. 

41  24  58 

8013 

39  55    0 

8008 

38  24  58 

8004 

36  54  50 

8000 

Fomalbant 

E. 

43  25  26 

8833 

42  10  58 

8877 

40  57  15 

8936 

39  44  22 

8980 

a  Pe^ 

t. 

56  36  10 

8430 

55  14  27 

8440 

53  52  56 

8453 

52  31  38 

8466 

a  Arietis 

E. 

99  11    0 

8160 

97  44    3 

8155 

96  17    0 

8150 

94  49  51 

8146 

17 

Spica 

W. 

105  50  46 

8010 

107  20  46 

8005 

108  50  52 

8001 

110  21    4 

9996 

Situm 

W. 

80  12    1 

9093 

81  42  23 

9988 

83  12  51 

9989 

84  43  26 

9977 

Antares 

W. 

60  16  48 

8078 

61  45  31 

8065 

63  14  23 

8057 

64  43  25 

8051 

Jupiter 

E. 

29  22  56 

9960 

27  52  18 

9975 

26  21  34 

9971 

24  50  46 

9967 

Fonialhaut 

E. 

33  55  46 

4378 

32  50    5 

4498 

31  46    7 

4635 

30  44    4 

4776 

a  Pej^aai 

E. 

45  49  34 

8560 

44  30  16 

8567 

43  11  27 

8616 

41  53  10 

8649 

a  Anetis 

E. 

87  32  39 

8131 

86    4  55 

8116 

84  37    5 

8119 

83    9  10 

8107 

18 

Saturn 

W. 

92  18    5 

9947 

98  49  24 

9941 

a5  20  51 

9935 

96  52  26 

9937 

Antares 

W. 

72  10  48 

8014 

TS  40  44 

8006 

75  10  50 

9998 

76  41    5 

9991 

a  Pe{^ 

E. 

35  32  15 

8805 

34  18  50 

8964 

33    635 

4046 

31  55  41 

4140 

a  Anetis 

£. 

75  48    8 

8064 

74  19  39 

8080 

72  51    5 

8076 

71  22  26 

8073 

19 

Saturn 

W. 

104  32  33 

9893 

106    5    2 

9884 

107  37  41 

9876 

109  10  30 

9869 

Antares 

W. 

84  14  43 

9959 

85  45  56 

9948 

87  17  20 

9935 

88  48  54 

9937 

a  Aquila 
a  Anetis 

W. 

41  33  52 

4051 

42  44  41 

8977 

43  56  43 

8909 

45    9  54 

8846 

E. 

63  57  59 

8063 

62  28  52 

8050 

60  59  41 

8047 

59  30  26 

8044 

Atdebaran 

E. 

95  58    7 

9869 

94  25  34 

9883 

92  52  52 

9873 

91  19  59 

9866 
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XVH. 


GREENWICH  MEAN  TIME. 

LUKAR  DISTANCES. 

« 

8tiir*s  Name 

P.L. 

• 

P.L. 

P.L. 

P.L. 

aod 

Noon. 

of 

TTPi- 

of 

Vlh. 

of 

DD^ 

or 

11 

20 

Podtioa. 

DHL 

Dift 
3911 

Diff. 
9903 

DiC 

Antaret 

W. 

90°20'3^ 

9919 

9f  si  3^ 

9^2^  3^ 

94"^  56*51 

feu 

a  Aquil» 

W. 

46  24    9 

8788 

47  39  24 

8784 

48  55  35 

8684 

50  12  39 

8687 

a  Arietis 

E. 

58    1    8 

8043 

56  31  47 

8040 

55    2  24 

8089 

53  33    0 

8089 

Aldebaran 

E 

89  46  56 

3887 

88  13  42 

3848 

86  40  17 

9840 

85    6  41 

S68I 

SfJM 

E. 

139    1  44 

8J37 

137  36    7 

83n 

136  10  18 

8906 

134  44  16 

8195 

31 

Antares 

W. 

102  41    6 

3848 

104  14  31 

3888 

105  48    9 

9880 

107  21  58 

9890 

a  AqySiBd 
a  Aneds 

W. 

56  49  36 

8444 

58  11    3 

8410 

59  33    8 

8879 

m  55  48 

8810 

E. 

46    6    4 

8047 

44  36  49 

8053 

43    7  40 

8^ 

41  38  39 

8C67 

Aldebaran 

E. 

77  15  39 

3784 

75  40  48 

3779 

74    5  44 

9769 

72  30  26 

9719 

Son 

E. 

127  30  49 

8188 

126    3  27 

8138 

124  35  51 

8115 

123    8    0 

8104 

28 

a  Aquiln 

W. 

67  57  10 

8330 

69  22  55 

8198 

70  49    7 

8175 

72  15  46 

8154 

Fomalhaut 

w. 

36  16  39 

8791 

37  31  51 

3700 

38  48  38 

2619 

40    6  52 

S5U 

Jupiter 

w. 

26  52  46 

3681 

28  29  52 

S608 

30    7  15 

S655 

31  44  56 

S64I 

Aldebarati 

E. 

64  80  22 

3095 

62  53  36 

9688 

61  16  33 

9671 

59  39  14 

£659    1 

Son 

E. 

115  45    2 

8041 

114  15  40 

8037 

112  46    1 

SOU 

111  16    5 

•COl    ' 

23 

a  Aqoiln 

W. 

79  35  10 

8087 

81    4  12 

8089 

82  33  36 

8099 

84    3  21 

MM 

Fomalhaut 

AV. 

46  56  31 

8368 

48  21  37 

8:06 

49  47  39 

8168 

51  14  33 

8131 

Jupiter 
a  VefttM 

W. 

39  57  53 

3574 

41  37  24 

3560 

43  17  14 

9546 

44  57  23 

9583    ! 

W. 

32  51    9 

8684 

34    9    6 

8586 

35  S8  50 

8447 

36  50  13 

X8C9   1 

Aldebaran 

E. 

51  28  27 

3594 

49  49  24 

3583 

48  10    4 

9568 

46  30  25 

S568 

Son 

E. 

103  42  10 

3980 

102  10  29 

3916 

100  38  30 

9901 

99    6  12 

9866 

24 

a  Aqaike 

W. 

91  37    1 

3983 

93    8  39 

3919 

94  40  34 

9906 

96  12  45 

St96 

Fomalhaut 

w. 

58  40  39 

3949 

60  11  56 

3918 

61  43  52 

S889 

r3  16  25 

»09 

Jupiter 
a  reirasi 

w. 

53  23    4 

S400 

55    5  13 

3446 

56  47  42 

9481 

58  30  32 

1417 

w. 

43  57  34 

8004 

45  2(>  28 

8016 

46  56  21 

9973 

48  27    9 

S980 

Aldebaran 

E. 

38    7  19 

3468 

36  25  42 

3469 

34  43  45 

9455 

33    1  28 

9m 

Son 

E. 

91  19  51 

3809 

89  45  35 

9798 

88  10  58 

9778 

8636    1 

9768 

25 

a  AquiUs 

W. 

103  57    0 

3849 

105  30  24 

3843 

107    3  57 

9887 

1C8  37  37 

9888 

Fomalhaut 

W. 

71    7  32 

3740 

72  43  19 

3718 

74  19  85 

S697 

75  56  19 

96T7 

Jupiter 
a  regaai 

W. 

67    9  59 

3843 

68  54  57 

9838 

70  40  16 

9818 

72  25  57 

tS98 

W. 

56  13  21 

3787 

57  48  45 

9738 

59  24  48 

9760 

61    1  28 

£674 

Son 

E. 

78  36    6 

9084 

76  59    4 

3667 

75  21  40 

9653 

73  43  55 

9687 

26 

Fomalhaut 

W. 

84    622 

9808 

85  45  33 

357S 

87  25    5 

9559 

89    4  57 

tOtt 

Jupiter 
a  Pe^i 

W. 

81  19  39 

3337 

83    7  26 

3318 

84  55  34 

9300 

86  44    2 

9lff 

W. 

69  13  16 

3587 

70  53  10 

3586 

72  83  33 

9517 

74  14  23 

9499 

a  Arietis 

W. 

26  17  51 

3965 

27  48  47 

3878 

29  21  41 

9793 

30  56  89 

9739 

Son 

• 

E. 

65  30    0 

3561 

63  50  11 

3546 

62  10    2 

9583 

60  29  88 

9517 

27 

Fomalhaut 

W. 

97  28  35 

9490 

99  10    2 

9488 

100  51  39 

9476 

102  33  26 

9470 

Jupiter 

w. 

95  51  17 

3134 

97  4189 

9118 

99  32  18 

9108 

101  28  15 

ton 

w. 

82  44  3:) 

3419 

84  27  40 

9408 

86  11    4 

9805 

87  54  46 

9888 

a  Artetu 

w. 

39    932 

9477 

40  51  17 

9443 

42  83  52 

9410 

44  17  12 

9889 

Son 

E. 

52    223 

9488 

50  20    4 

9441 

48  37  28 

9481 

46  54  37 

9419 

28 

JuiMter 
aPepa 

W. 

110  41  46 

9046 

112  34    8 

9089 

114  96  42 

9081 

116  19  27 

ton 

W. 

96  36  51 

9848 

98  21  48 

9887 

100    6  53' 

9884 

101  52    3 

9883 

a  Anetis 

W. 

53    3    2 

9373 

54  49  42 

9355 

56  36  48 

9340 

58  24  16 

«9f1 

Sun 

E. 

38  16  48 

3875 

36  32  38 

9869 

34  48  19 

9864 

33    3  52 

9859 

xvin. 
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• 

LUNAR  DISTANCES. 

4i 

8ter*sNaiiM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnieht. 

of 

XVh. 

of 

XV  nib 

of 

XXlb. 

of 

90 

pMitioo. 

• 

o 

DUt 

DUt 
9876 

Diff. 
9866 

Diff. 

Antares 

W. 

96"  29' 2^ 

9884 

98^  i    1 

9§3^5f 

lOf    y  5^ 

9868 

a  Aquile 

W. 

51  30  33 

SM4 

52  49  14 

3554 

54    8  89 

8515 

55  28  47 

8478 

a  Arietis 

E. 

52    3  S5 

8089 

50  34  10 

8080 

49    4  46 

8041 

47  35  24 

3048 

Aldebaran 

E 

8:J  32  5:) 

2891 

81  58  53 

9819 

80  24  41 

9803 

78  50  17 

3703 

Sun 

E. 

133  18    1 

3184 

131  51  33 

3178 

130  24  52 

3169 

128  57  57 

3151 

21 

Antares 

W. 

108  56    0 

3811 

no  30  14 

9801 

112    4  41 

9709 

113  39  20 

9783 

a  Af^uilsB 
a  Anetia 

W. 

62  19    2 

S839 

63  42  48 

3904 

65    7    6 

3970 

66  31  53 

3944 

E. 

40    9  49 

8078 

38  41  12 

30P1 

87  12  52 

3108 

85  44  52 

3137 

Aldebaran 

E. 

70  54  55 

3741 

69  19    9 

7m}    67  43    8 

9718 

66    6  52 

3707 

SVH 

E. 

121  39  55 

8001 

120  11  35 

3078 

118  42  59 

3066 

117  14    8 

3054 

22 

a  Aquils 

W. 

73  42  50 

S1S3 

75  10  19 

3118 

76  38  13 

3004 

78    6  30 

8075 

Fooialhaut 

W. 

41  26  27 

84r7 

42  47  17 

3415 

44    9  17 

3357 

45  32  S3 

3303 

Jupiter 

W. 

33  22  55 

9638 

35    1  12 

S615 

36  8i)  47 

9601 

38  18  41 

3688 

Aldebaran 

E. 

58     I  39 

9648 

56  23  47 

9634 

54  45  38 

9691 

53    7  12 

3607 

Sun 

E. 

109  45  53 

9967 

108  15  24 

9073 

106  44  87 

9050 

105  13  33 

9044 

23 

a  AquiliB 

W. 

85  33  27 

9000 

87    3  52 

9074 

88  34  37 

3060 

90    5  40 

9046 

Fomalhaut 

W. 

52  42  17 

soea 

54  10  48 

3047 

55  40    3 

8019 

57  10    1 

9060 

Jupiter 
a  regasi 
Aldebaran 

W. 

46  37  52 

9518 

48  18  40 

9504 

49  59  48 

9480 

51  41  16 

8475 

W. 

38  13    6 

8995 

39  37  23 

3930 

41    2  57 

3170 

42  29  42 

3114 

E. 

44  50  26 

9540 

43  10    8 

9597 

41  29  32 

9519 

39  48  36 

9407 

Son 

E. 

97  33  35 

9871 

96    0  39 

3855 

94  27  23 

9840 

92  53  47 

3835 

24 

a  Aquile 

W. 

97  45  10 

9884 

99  17  49 

9874 

100  50  41 

9865 

102  23  45 

3856 

Fomalhaot 

W. 

64  49  32 

9688 

66  23  13 

9810 

67  57  28 

9785 

69  32  15 

3763 

Jupiter 
a  regasi 

W. 

60  13  43 

9409 

61  57  15 

9887 

63  41     8 

9379 

65  25  23 

3357 

W. 

49  58  50 

9801 

51  31  90 

9855 

53    4  36 

9891 

54  38  37 

37^8 

% 

Aldebaran 

E. 

31   18  50 

9495 

29  35  51 

3411 

27  52  32 

3306 

26    8  52 

9381 

Sun 

E. 

85    0  44 

2747 

83  25    6 

9731 

81  49    7 

3715 

80  12  47 

9600 

^ 

a  Aqnil» 

W. 

110  11  22 

9880 

111  45  11 

3890 

113  19    1 

9890 

114  52  51 

3831 

Fomalhaut 

W. 

77  33  30 

9057 

79  11    7 

9640 

80  49    8 

9699 

82  27  33 

3604 

Jupiter 
a  r^asi 

W. 

74  11  59 

9983 

75  58  22 

9960 

77  45    7 

9955 

79  32  12 

3941 

W. 

62  38  43 

9848 

64  16  33 

9694 

65  54  56 

9600 

67  33  51 

9578 

Sun 

E. 

72    5  50 

9691 

70  27  24 

9606 

68  48  37 

9501 

67    9  29 

9575 

26 

Focnalhaat 

W. 

90  45    7 

9583 

92  25  35 

9890 

94    690 

3510 

95  47  20 

9400 

Jupiter 
a  regaai 

W. 

88  32  51 

9178 

90  21  59 

9161 

92  11  26 

3148 

94    1  12 

9186 

W. 

75  55  38 

9481 

77  37  18 

9465 

79  19  21 

3440 

.81     1  46 

9433 

a  Arietis 

w. 

32  32  29 

9681 

34  10    1 

9606 

35  48  48 

9558 

37  28  41 

9516 

Sun 

E. 

58  48  44 

3504 

57    7  36 

9401 

55  26  10 

3477 

53  44  25 

9465 

27 

Fomalhaut 

W. 

104  15  21 

9469 

105  57  22 

9463 

107  39  27 

3469 

109  21  34 

9461 

Jupiter 
a  re^i 
a  Anetia 

W. 

103  14  38 

9881 

la^    5  56 

9079 

106  57  39 

9069 

108  49  36 

9853 

W. 

89  38  45 

9878 

91  22  58 

3364 

93    724 

9856 

94  52    2 

9848 

W. 

46    1  12 

9350 

47  45  50 

9339 

49  31    3 

9810 

51  16  48 

9900 

Sun 

E. 

45  11  30 

3410 

43  28    9 

9400 

41  44  34 

3301 

40    0  47 

9863 

28 

Jupiter 
aPefsasi 

W. 

118  12  24 

9010 

120    5  28 

9014 

121  58  40 

3010 

123  52    0 

9006 

W. 

103  37  16 

9331 

105  22  31 

9331 

107    7  46 

3339 

108  52  59 

3335 

a  Arietii 

W. 

60  12    4 

9914 

62    0  10 

9903 

63  48  33! 

9104 

65  37  10 

3185 

Son 

E. 

31  19  18 

S855 

29  34  39 

9183 

27  49  56 

9851 

26    5  11 

9350 
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AT  GREENWICH  APPARENT  NOON. 


\ 

« 

i 

6 
§ 

^ 

a 

i 

i 

^ 

^ 

^ 

^ 

i 

i 

1 

Thar. 

Fri. 

2 

Sat. 

3 

Sun. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Fri. 

9 

Sat 

10 

Sun. 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Fri. 

16 

Sat. 

17 

Sun. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Fri. 

23 

Sat. 

24 

Sun. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Fri. 

30 

Sat. 

31 

Sun. 

32 

THE  SUN'S 


Apparent 
Right  AfeeiukMi. 


h      m      ■ 

8  44  36.00 
8  48  28.99 
8  52  21.351 

8  56  13.10 

9  0  4.24 
9    3  54.76 

9  7  44.66 
9  11  33.95 
9  15  22.64 

9  19  10.75 
9  22  58.27 
9  26  45.20 

9  30  31.56 
9  34  17.35 
9  38  2.60 

9  41  47.33 
9  45  31.54 
9  49  15.25 

9  52  58.46 

9  56  41.19 

10  0  23.46 

10  4  5.28 
10  7  46.67 
10  11  27.64 

10  15  8.20 
10  18  48.36 
10  22  28.13 

10  26  7.54 
10  29  46.6(^ 
10  33  25.31 
10  37  3.68 

10  40  41.72 


Dlff-for 
Ihoor. 


Appttrtnt 
DeoUofttton. 


■ 
9.721 

9.695 

9.670 

9.644 
9.619 
9.593 

9.567 
9.543 
9.518 

9.493 
9.468 
9.444 

9.421 
9.398 
9.376 

9.354 
9.333 
9.313 

9.293 
9.273 
9.254 

9.235 
9.217 
9.199 

9.182 
9.166 
9.150 

9.135 
9.121 
9.107 
9.093 

9.080 


N. 


30".  1 


8  5 
7  50  18.7 
7  34  49.8 

7  19    3.8 

7  3  1.0 
6  46  41.8 

6  30    6.4 

6  13  15.1 

5  56    8.0 

5  38  45.6 

5  21     8.2 

5  3  16.1 

4  45    9.6 

4  26  49.1 

4  8  14.8 

3  49  26.9 

3  30  25.8 

3  11  11.8 

2  51  45.2 

2  32    6.3 

2  12  15.4 

1  52  12.8 

1  31  58.8 

1  11  33.8 

0  50  58.2 

0  30  12.1 

0  9  16.0 

9  48  10.2 
9  26  55.0 
9  5  30.7 

8  43  57.6 


DUE-ftw 
Ifaoor. 


u 
37.61 

38.34 
39.06 

39.77 
40.46 
41.14 

41.81 
42.47 
43.12 

43.75 
44.37 
44.97 

45.57 
46.15 
46.72 

47.28 
47.82 
48.35 

48.87 
49.38 
49.87 

50.35 
50.82 
51.27 

51.71 
52.14 
52.55 

52.95 
53.34 
53.71 

54.07 


N.  8  22  16.2    54.41   15  53.65 


Semi- 
dlaoMter. 


5  4^.00 
5  48.13 
5  48.26 

5  48.40 
5  48.55 
5  48.70 

5  48.85 
5  49.01 
5  49.17 

5  49.33 
5  49.50 
5  49.67 

5  49.84 
5  50.02 
5  50.20 

5  50.38 
5  50.56 
5  50.74 

5  50.93 
5  51.12 
5  51.31 

5  51.50 
5  51.70 
5  51.90 

5  52.10 
5  52.31 
5  52.52 

5  52.74 

5  52.96 

5  53.19 

5  53.42 


Sklenil 
TIbm 
of  the. 
Semi- 
diameter 


the 
Merld- 


66.67 
66.58 
66.50 

66.41 
66.33 
66.24 

66.16 
66.07 
65.98 

65.90 
65.82 
65.74 

65.66 
65.58 
65.50 

65.42 
65.34 
65i27 

65.19 
65.12 
65.05 

64.98 
64.91 
64.85 

64.79 
64.73 
64.67 

64.62 
64.57 
64.52 
64.47 

64.43 


Equation  of 

Time, 

fob* 

adiUdto 


Sitbinettd 
jTotn 

Appttttitt 
Tirnt, 


m     « 

6  4.84 
6  1.28 
5  57.10 

5  52.30 
5  46.^ 
5  40.88 

5  34.25 
5  27.01 
5  19.17 

5  10.74 
5  1.73 
4  52.13 

4  41.97 
4  31.24 
4  19.96 

4  8.17 
3  55.87 
3  43.05 

3  29.74 
3  15.96 
3     1.71 

2  47.02 
2  31.90 
2  16.36 

2  0.41 
1  44.06 
1  27.33 

1  10.24 
0  52.79 
0  34.99 
0  16.85 


0     1.61 


1 


0.135 
0.161 
0.186 

0.212 
0.237 
0.S63 

0.2B9 
0.314 
0.339 

0.363 
0.387 
0.411 

0.435 
0.458 
0.481 

0.503 
0.524 
0.545 

0.5G> 
0.584 
0.603 

0j681 
0.639 
0.656 

0.673 
0.689 
0.705 

0.720 
0.735 
0.749 
0.763 

0.776 
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1 

• 

• 

1 

i 

1 

2 
3 

THE  SUN'S 

Time, 

tobe 

nbtrmeUd 

9 

DUr.for 
Iboor. 

flMOMl 

Him. 

Jppannt 
Bight  Aietoilon. 

Diir.for 
Iboor. 

Appmtnt 
DMlinAdon. 

DUtfbr 
Iboor. 

Mbtm 

Thar. 

Fri. 

Sat 

h     m       ■ 

8  44  35.01 
8  48  28.01 
8  52  20.39 

1 

9.721 
9.605 
9.670 

N.18°    5  33'.8 
17  50  22.6 
17  34  53.7 

87*61 
38.34 
39.06 

6     4.85 

6     1.29 
5  57.12 

0.135 
0.161 
0.186 

b     m      • 

6  38  80.16 
8  42  26.72 
8  46  23.27 

Sun. 
Moo. 
Tues. 

4 
5 
6 

8  56  12.15 

9  0    3.31 
9    3  53.85 

9.644 
9.619 
9.593 

17  19    7.7 
17    3    4.9 
16  46  45.7 

80.77 
40.46 
41.14 

5  52.32 
5  46.92 
5  40.91 

0.212 
0J237 
0.263 

8  50  19.83 
8  54  16.89 
8  58  12.94 

Wed. 
Thur. 
Fri. 

7 
8 
9 

9    7  43.77 
9  11  33.08 
9  15  21.80 

9.567 
9.543 
9.518 

16  30  10.3 

16  13  ia9 

15  56  11.8 

41.81 
42.47 
43.12 

5  34.28 
5  27.03 
5  19.20 

0.289 
0.314 
0.339 

9    2    9.49 
9    6    6.05 
9  10    2.60 

Sat 

Sun. 

Mod. 

10 
11 
12 

9  19    9.93 
9  22  57.47 
9  26  44.43 

9.493 
9.468 
9.444 

15  38  49.4 
15  21  11.9 
15    3  19.7 

43.75 
44.37 
44.97 

6  10.77 
5     1.76 
4  52.16 

0.363 
0.387 
0.411 

9  13  59.16 
9  17  55.71 
9  21  62.27 

Tues. 
Wed. 
Thur. 

13 
14 
15 

9  30  30.82 
9  34  16.64 
9  88     1.92 

9.421 
9.398 
9.376 

14  45  13.2 
14  26  52.7 
14    8  18.2 

45.57 
46.15 
46.72 

4  42.00 
4  31.27 
4  19.99 

0.435 
0.458 
0.481 

9  25  48.82 
9  29  46.87 
9  38  41.98 

Fri. 
Sat 
Sun. 

16 
17 

18 

9  41  46.68 
9  45  30.93 
9  49  14.67 

9.354 
9.333 
9.313 

13  49  30.2 
13  80  29.0 
18  11  14.8 

47.28 
47.82 
48.35 

4    8.20 
3  35.90 
3  43.08 

04S03 
0.524 
0.545 

9  37  88.48 
9  41  85.08 
9  45  81.69 

Moo. 
Tues. 
Wed. 

19 
20 
21 

9  52  57.91 

9  56  40.68 

10    0  22.99 

9.293 
9.273 
9.254 

12  51  48.0 
12  32    9.0 
12  12  17.9 

48.87 
49.38 
49.87 

3  29.77 
3  15.99 
3     1.74 

0J» 
0.584 
0.603 

9  49  28.14 
9  53  24.69 
9  57  21J26 

Thur. 

Fri. 

Sat 

22 
23 
24 

10    4    4.85 
10    7  46.28 
10  11  27i29 

9.235 
9.217 
9.199 

11  52  15.1 
11  32     1.0 
11  11  35.8 

50.35 
50.82 
51.27 

2  47.05 
2  31.93 
2  16.38 

0.621 
0.639 
0.656 

10    1  17.80 
10    5  14.86 
10    9  10.91 

Sun. 
Mon. 
Tues. 

25 
26 
27 

10  15    7.89 
10  18  48.09 
10  22  27.91 

9.182 
9.166 
9.150 

10  50  59.9 
10  30  13.6 
10    9  17.3 

51.71 
52.14 
52.55 

2    0.43 
1  44.08 
1  27.34 

.  0.673 
0.689 
0.705 

10  13    7.46 
10  17    4.01 
10  21    0.67 

Wed. 
Thur. 
Fri. 
Sat 

Sun. 

28 
29 
30 
31 

32 

10  26    7.37 
10  29  46.47 
10  33  25.22 
10  37    3.63 

10  40  41.72 

9.185 
9.121 
9.107 
9.093 

9.080 

9  48  11.2 
9  26  55.7 
9    5  31.2 
8  43  57.9 

N.  8  22  16.2 

52.95 
53.34 
53.71 
54.07 

54.41 

1  10.25 
0  52.80 
0  35.00 
0  16.85 

• 

0.720 

0.785 

0.749 

0.763 

0.776 

10  24  67.12 
10  28  53.67 
10  32  50.22 
10  86  46.78 

10  40  43^ 

0    1.61 

M 

on. — Tbt  StmSdlMi 

MtarfbrMi 

mn  NodQ  may  b«  mn 

BMdtlM 

MBM  M  tlMtfbr  Apptrtnl 

tWoon. 

130 


AUGUST,.    1867. 


HI. 


AT  GREENWICH  MEAN  NOON. 


4 

8 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
IS 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


2ViM  LONOITUDS. 


128  43  13.2 

129  40  40.4 

130  38    8.4 

131  35  37.2 

132  33    6.8 

133  30  ^.3 

134  28    8.5 

135  25  40.5 

136  23  13.3 

137  20  47.0 

138  18  21.7 

139  15  57.4 

140  13  34.1 

141  11  12.0 

142  8  51.1 

143  6  31.6 

144  4  13.4 

145  1  56.6 

145  59  41.4 
14?  57  27.9 

147  55  16.1 

148  53    6.0 

149  50  57.6 

150  48  51.0 

151  46  46.2 

152  44  43.2 

153  42  42.0 

154  40  *42.4 

155  38  44.6 

156  36  48.4 

157  34  53.8 

158  33    0.8 


X' 


42  47.0 
40  14.0 

37  41.8 

35  10.5 
32  40.0 

30  ia4 

27  41.5 

25  ia3 

22  46.0 

20  19.6 
17  54.2 
15  29.8 

13    6.3 

10  44.1 

8  23.1 

6   a5 

3  45.2 
1  28.3 

« 

59  13.0 
56  59.4 
44  47.5 

52  37.3 
50  28.8 
48  22.1 

46  nJSi 
44  14.1 
42  12.8 

40  13.1 

38  15.2 

36  18.9 
34  24.2 

32  31.1 


Die  for 
Ihoar. 


143.62 
143.65 
143.69 

143.72 
143.76 
143.79 

143.89 
143.85 
143.89 

143.93 
143.97 
144.01 

144.05 
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8080  * 

10 

Sun 

W. 

125  17  33 

8440 

126  38  57 

8446 

128    0  21 

84«7 

129  21  44 

8447 

Mars 

W. 

83    920 

8811 

84  33  19 

8819 

85  57  16 

8818 

87  21  14 

8818 

Spica 

W. 

61  K)    6 

8097 

62  38  19 

8007 

64    632 

8007 

65  34  45 

8007  j 

Saturn 

W. 

35    623 

8008 

36  34  35 

8099 

38    2  46 

8008 

39  30  58 

8005  1 

a  Aquilso 

£. 

42  33  25 

4944 

41  25  40 

an 

40  19    3 

4800 

39  13  38 

448S 

Jupiter 

E. 

71  59  15 

80841 

70  29  45 

8085 

69    0  16 

8085 

67  30  48 

8085  ' 

Fomalhaut 

£. 

72  41  45 

8446 

71  20  21 

8454 

69  59    5 

sai 

68  37  57 

8408 

o  Pegasi 

£. 

87  12    5 

8345 

85  48  45 

8847 

84  25  98 

8840 

83    2  13 

8850 

XIV. 
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GEEENWICH  MEAN  TIME. 

1 

• 

LUNAB  DISTAKOKS. 

8ltf*iNaa 

kt 

P  L. 

P.L. 

p.  L. 

PL. 

ant! 
Porittoo. 

Midnight 

of 
Mff. 

XVk- 

of 
Ufl. 

X\ill»^ 

of 
DIff. 

XXI»> 

of 
IMff. 

• 

Sujf 

w. 

87'!i9'4# 

saas 

39V    & 

9087 

4f  14'    & 

97M 

O         1         II 

43  50  38 

9794 

Spica 

£. 

33  55  15 

•407 

33  11  50 

9491 

30  38  59 

9466 

28  46  43 

9481 

Satorn 

£. 

59  25  11 

Stft7 

57  40  34 

997« 

55  56  34 

9804 

54  12  40 

9419 

Autares 

£. 

79  49  39 

t41l 

78    6  20 

S4M 

76  23  37 

9448 

74  41    1 

9487 

8 

Scm 

W. 

50  47    9 

SSlt 

53  31  13 

98M 

53  54  49 

98W 

55  28    2 

98n 

Spicm 

E. 

30  95  40 

MM 

18  48    0 

9704 

17  11  26 

97M 

15  36  10 

98M 

Saturn 

E. 

45  40  34 

tSM 

43  59  29 

9099 

42  18  50 

9644 

40  38  38 

9689 

AntarM 

E. 

66  15  41 

9fl07 

64  36    1 

96M 

63  56  49 

96M 

61  18    5 

9890 

4 

SUK 

W. 

63    757 

997t 

64  38  44 

9009 

66    9    7 

MIO 

67  39    7 

»ov 

Saturn 

E. 

8'i94    9 

MM 

30  46  33 

9878 

39    923 

3007 

27  33  39 

9718 

Antares 

E. 

53  11  37 

tim 

51  35  47 

97M 

50    0  26 

3789 

48  25  35 

9806 

o  Aqail» 

E. 

101  38  54 

tin 

100    0  47 

9114 

98  33  55 

8190 

97    5  20 

9149 

5 

Smr 

W. 

75    3  34 

tllS 

76  31  34 

91M 

77  58  53 

8140 

7926    3 

81M 

Mart 

W. 

31  33  14 

MM 

33  53  41 

80M 

34  32  48 

8091 

35  52  34 

80M 

Antares 

£. 

40  38  53 

Mn 

39    7    8 

9068 

37  35  56 

9M1 

36    5  20 

MIO 

a  Aquil» 

E. 

89  51  44 

M10 

88  35  57 

9984 

87    0  28 

8961 

85  35  19 

8387 

€ 

Soir 

W. 

86  37  14 

t940 

88    3  36 

99M 

89  27  43 

99M 

90  52  34 

8979 

Mars 

W. 

43  16  49 

tllO 

44  44  47 

81M 

46  12  29 

81M 

47  39  56 

9148 

Antares 

E. 

38  43    7 

»187 

37  15  43 

89M 

25  50  12 

89M 

24  25  41 

98M 

a  AquiUB 

E. 

78  34  33 

MM 

77  11  35 

9879 

75  48  38 

8SM 

74  26  13 

8411 

7 

Scv 

W, 

97  53  17 

MM 

99  16  47 

9949 

100  40    6 

88M 

102    3  14 

88M 

Mars 

W. 

54  53  36 

no4 

56  19  41 

M19 

57  45  35 

8999 

59  11  17 

8981 

Spica 

W. 

31  36    1 

S087 

33    5  38 

9041 

34  34  50 

9048 

36    4    6 

80M 

a  AqaiUs 

E. 

67  39  38 

Mlt 

66  19  38 

9M5 

64  59  42 

9667 

63  40  21 

.    86M 

Fomalhaut 

E. 

100  15  33 

M18 

98  51  43 

8906 

97  27  59 

8931 

96    4  23 

8887 

Jupiter 

E. 

103    4  58 

MM 

100  33  34 

9016 

99    2    2 

9069 

97  30  50 

9009 

8 

Sun 

W. 

108  56  39 

•40S 

110  18  43 

84M 

111  40  50 

9414 

113    2  51 

8410 

Mars 

W. 

66  17  35 

SMB 

67  43  14 

8974 

69    6  55 

8980 

70  31  30 

49M 

Spica 

W. 

43  39    5 

a073 

44  57  49 

8070 

46  26  28 

8070 

47  55    3 

8089 

a  AquilfD 

E. 

57  10  14 

9711 

55  53  39 

8749 

54  37  36 

8778 

53  22    6 

8807 

Fomalhaut 

E. 

89    8  13 

SMS 

87  45  31 

8876 

86  22  36 

8MI 

84  59  58 

88M 

Ji^>iter 

E. 

89  57  16 

MM 

88  36  58 

SMI 

86  56  46 

80M 

85  26  41 

Mil 

9 

Sun 

W. 

119  51  36 

t4M 

131  13    9 

8441 

122  34  39 

8448 

123  56    7 

8446 

Mars 

W. 

77  33    6 

saot 

78  57  13 

88M 

80  21  18 

88M 

81  45  20 

MIO 

Spica 

W. 

55  17    7 

80M 

56  45  34 

80M 

58  13  39 

80M 

59  41  53 

8097 

Saturn 

W. 

39  13  38 

80M 

30  41  43 

80M 

33    9  57 

8007 

33  38  10 

8097 

a  Aquibs 

E. 

47  14    0 

4019 

46    3  33 

4084 

44  51  55 

4118 

43  42  11 

4170 

Fomalhaut 

E. 

78    8  38 

8419 

76  46  43 

84M 

75  34  56 

84M 

74    3  17 

84M 

Jupiter 

E. 

77  57  33 

80M 

76  37  55 

80M 

74  58  30 

son 

73  28  46 

8084 

10 

Sun 

W. 

130  43    7 

S447 

133    4  30 

8440 

133  35  54 

8448 

134  47  19 

8444 

Mars 

W. 

88  45  11 

MI9 

90    9    9 

Mil 

91  33    8 

MIO 

93  57    7 

880» 

Spica 

W. 

67    358 

90M 

68  31  13 

80M 

69  59  38 

8004 

71  37  45 

8M1 

Saturn 

W. 

40  59  13 

MM 

43  37  36 

80M 

43  55  43 

80M 

45  34    0 

8009 

a  Aquilso 

E. 

38    9  31 

4M0 

37    6  49 

48M 

36    5  39 

48M 

35    6    9 

4046 

Jupiter 

£. 

66    1  19 

aoM 

64  31  50 

8084 

63    3  30 

8084 

61  33  49 

son 

Fomalhaut 

E. 

67  16  58 

8477 

65  56    8 

84M 

64  35  38 

8496 

63  14  58 

86M 

a  Pegasi 

E. 

81  38  59 

SMI 

80  15  47 

8864 

78  53  38 

8866 

77  39  30 

8807 
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XV. 


1 
GBEENWICU  MEAN  TIME. 

LUNAR  DISTANCES. 

11 

star's  Nunc        1 

p.  Ii. 

P.  I. 

PL. 

PL. 

ud 

Noon. 

of 

UP*. 

of 

Vpi. 

of 

IXh- 

of 

Position. 

• 

DUt 

Did 

Dif. 

t 

3303 

INS. 

Mars 

W. 

94  21'    9 

saoe 

9^  4^  1^ 

3306 

9f  9  iS 

98''33  2i^ 

3399 

Spica 

W. 

72  56    5 

8090 

74  24  27 

8087 

75  52  52 

8(185 

77  21  20 

3083 

Saturn 

W. 

46  52  19 

8000 

48  20  41 

8087 

49  49    6 

3084 

51  17  35 

3083 

An  tares 

W. 

28  20  38 

8850 

29  43  52 

8a26 

31    7  34 

3303 

32  81  43 

8381 

Jupiter 

E. 

60    3  16 

'     8030 

58  33  41 

3039 

57    4    4 

3036 

55  34  24 

3034 

Fomaihaut 

B. 

61  54  39 

8415 

60  34  31 

8536 

59  14  36 

35B8 

57  54  54 

3550 

a  Pegasi 

£. 

76    6  24 

8358 

74  43  20 

3361 

73  20  19 

3363 

71  57  20 

3305 

12 

Mars 

W. 

105  35    8 

8981 

106  59  42 

8976 

108  24  20 

8979 

109  49    5 

8307 

Spica 

W. 

84  44  43 

80^ 

86  13  38 

8059 

87  42  38 

3054 

69  11  44 

3050 

Saturn 

W. 

58  40  56 

8003 

60    9  51 

8000 

61  38  50 

3054 

63    7  56 

90«9 

Antares 

W. 

3938    2 

sioe 

41    4  13 

8185 

42  30  40 

8n3 

43  57  21 

8101 

Jupiter 

E. 

48    5    8 

8007 

46  35    3 

3003 

45    4  54 

39M 

43  34  40 

3994 

Fomaihaut 

E. 

51  20  18 

8085 

50    2  21 

3057 

48  44  48 

80BI 

47  27  41 

3707 

a  Pegasi 

E. 

65    3  13 

8381 

63  40  35 

3ab6 

62  18    3 

8«3 

60  55  37 

3397 

a  Anetis 

E. 

108    5  12 

8190 

106  38  51 

3183 

105  12  22 

3m 

103  45  45 

3171 

13 

Spica 

W. 

96  38  44 

8038 

98    8  28 

3017 

99  38  20 

3(ni 

101    8  19 

3008 

Saturn 

W. 

70  34  59 

809i 

72    4  45 

30J6 

73  34  38 

3080 

75    4  38 

3004 

Antares 

W. 

51  14  14 

8107 

52  42  15 

3097 

54  10  28 

3067 

55  38  53 

3078 

Jupiter 

E. 

36    2    1 

3070 

34  31  11 

3906 

33    0  15 

3960 

31  29  12 

9958 

Fomaihaut 

E. 

41  10  13 

8806 

39  56  48 

3046 

38  44  15 

40D6 

37  32  41 

4079 

a  Pe^i 

E. 

54    5  21 

8438 

52  43  48 

3451 

51  22  29 

3468 

50    1  24 

8478 

a  Anetb 

E. 

96  30  43 

8188 

95    3  19 

8180 

93  35  46 

3194 

92    8    6 

8110 

14 

Saturn 

W. 

82  36  40 

3970 

84    730 

3963 

85  38  29 

3066 

87    987 

1948 

Antares 

W. 

63    3  53 

8081 

64  33  27 

30B3 

66    3  12 

3014 

67  33    8 

3004 

a  Pegasi 
a  Anetb 

E. 

43  20  50 

8589 

42    2    4 

3033 

40  43  55 

3661 

39  26  26 

3700 

E. 

84  47  46 

8088 

83  19  19 

3079 

81  50  44 

3073 

8032    2 

3007 

15 

Saturn 

W. 

94  47  38 

3911 

96  19  43 

3904 

97  51  57 

3806 

99  24  21 

1888 

Antares 

W. 

75    5  35 

3961 

76  36  37 

395-] 

78    7  50 

3943 

79  39  14 

lOtt 

a  Arietb 

E. 

72  56  41 

3039 

71  27  16 

3034 

69  57  45 

8019 

68  28    8 

3038 

Aldebaran 

E. 

105  15  20 

3893 

103  42  52 

3888 

102  10  15 

3878 

100  37  28 

3869 

16 

Antares 

W. 

87  18  56 

3898 

88  51  24 

3884 

90  24    3 

3876 

91  56  52 

1888 

a  Aquilse 
a  Anetis 

W. 

44    0  27 

88D9 

45  14  28 

8795 

46  29  35 

8738 

47  45  42 

3886 

E. 

60  58  47 

8006 

59  28  42 

3004 

57  58  34 

8093 

56  26  24 

3801 

Aldebaran 

E. 

92  50  55 

S8B9 

91  17    5 

3811 

89  43    5 

3818 

88    8  54 

9005 

17 

Antares 

W. 

99  43  33 

•  3838 

101  17  24 

3831 

102  51  25 

9818 

104  25  36 

9005 

a  Aq^uile 

W. 

54  19  18 

8408 

55  40  17 

34U 

57    1  55 

3401 

58  24  10 

3371 

a  Anetis 

E. 

48  57  27 

8006 

47  27  22 

3010 

45  57  22 

3016 

44  27  29 

30M 

Aldebaran 

£. 

80  15  16 

3768 

78  39  59 

3754 

77    4  31 

3746 

75  28  52 

1730 

18 

a  Aquilse 

W. 

65  23  3() 

8M] 

66  48  57 

8319 

68  14  44 

8198 

69  40  55 

3170 

Fomaihaut 

W. 

33  58  52 

8966 

35  11  15 

3851 

36  25  25 

3756 

37  41  13 

3070 

Jupiter 
a  Arietis 

W. 

26  50  44 

3660 

2828    9 

3056 

30    5  48 

3646 

31  43  41 

1688 

£. 

37    1  14 

8096 

35  32  58 

8119 

34    512 

8148 

3238    1 

3183 

Aldebaran 

E. 

67  27  45 

3694 

65  50  57 

3085 

64  13  57 

3676 

62  86  45 

1888 

PoUux 

E. 

110  58  16 

3788 

109  23  26 

3773 

107  48  22 

9763 

106  13    4 

9758 

19 

a  Aquile 

W. 

76  57  25 

8093 

78  25  43 

3078 

79  54  20 

3065 

81  23  13 

3061 

Fomaihaut 

W. 

44  20  41 

8347 

45  43  58 

3399 

47    8  11 

8354 

48  33  16 

till 

Jupiter 

W. 

39  56  23 

3588 

41  35  36 

35771     43  15     2 

3568 

44  54  41 

9588 

XVI. 
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• 

GREENWICH  MEAN  TIME. 

• 

* 

• 

* 

LUNAR  DISTANCES. 

* 

ll 

Ster'a  Nmm 

p.  L. 

P.  t. 

p.  L. 

p.  L. 

and 

Midnifflit. 

of 

XVb. 

of 

xvm»^ 

of 

XXP». 

of 

Q 
11 

Poiillon. 

^7 

Din 

Dill 

DIf. 
8^ 

Dift 

Mara            W. 

99  si  46 

t«e 

lOf  21   6^ 

8998 

102  46  l& 

104"  10'  3^ 

8986 

Spica           W. 

78  49  52 

sens 

80  18  28 

8076 

81  47    8 

sri 

83  15  53 

8067 

Saturn         W. 

52  46    G 

S078 

54  14  42 

8076 

55  43  22 

srs 

57  12    6 

8067 

Antares       W. 

33  56  17 

8061 

35  21  14 

8948 

36  46  32 

8998 

38  12    8 

8918 

Jupiter         E. 

54    4  40 

ao3i 

52  34  53 

8018 

51    5    2 

8614 

49  35    7 

8011 

FomaUiaat  E. 

56  35  25 

8dS4 

55  16  11 

8180 

53  57  15 

8697 

52  38  37 

8614 

a  Pegasi       E. 

70  34  24 

sase 

69  11  31 

8371 

67  48  41 

8874 

66  25  55 

8878 

12 

Mara            W. 

111  13  55 

SVi 

112  38  51 

8967 

>I3    3  53 

8961 

115  29    2 

9346 

Spica           W. 

90  40  55 

S04A 

92  10  12 

8039 

93  39  36 

3934 

95    9    7 

8099 

Satttm         W. 

64  37    8 

SOU 

66    6  26 

8639 

67  35  50 

8634 

69    5  21 

8098 

Antares       W. 

45  24  17 

3149 

46  51  27 

8138 

48  18  50 

31?8 

49  46  26 

8118 

Jupiter         E. 

42    4  20 

9S80 

40  33  54 

9986 

39    3  22 

9980 

37  32  45 

9976 

Fomalhaat  E. 

46  11     1 

1TS7 

44  54  53 

8770 

43  39  SO 

8807 

42  24  25 

8849 

a  Pe^aai       E. 
a  Anetis       E. 

59  33  17 

S408 

58  11     4 

8411 

56  49    0 

8490 

55  27    6 

8498 

102  19    1 

siet 

100  52    9 

8167 

99  25    8 

8160 

97  57  59 

8144 

13 

Spica           W. 

102  38  2r> 

39D8 

104    8  41 

9998 

105  39    3 

9966 

107    9  33 

1979 

Saturn         W. 

76  34  46 

9907 

78    5    2 

9991 

79  35  26 

9986 

81    5  58 

9977 

Antares       W. 

57    7  30 

8068 

58  36  19 

8669 

60    5  19 

8060 

61  34  30 

8040 

Jupiter         £. 

29  58    2 

9950 

28  26  46 

9944 

26  55  24 

9939 

25  23  54 

9984 

Fomalhaut  E. 

36  22  12 

»    4147 

35  12  56 

4939 

34    5    0 

4899 

32  58  34 

4489 

a  Pegasi       E. 

48  40  35 

8404 

47  20    4 

8618 

45  59  54 

8636 

44  40    8 

8660 

a  Anetis      E. 

90  40  18 

Sin 

89  12  22 

8106 

87  44  18 

8008 

86  16    6 

8091 

14 

Saturn         W. 

88  40  55 

9949 

90  12  21 

9984 

91  43  57 

9996 

93  15  43 

9919 

Antares        W. 

69    3  16 

9006 

70  33  35 

9987 

72    4    4 

9978 

73  34  44 

9969 

a  P^asi       £. 
a  AnetiB      £. 

3d    939 

8746 

36  53  40 

8709 

35  38  37 

8860 

34  24  37 

8980 

78  53  12 

8061 

77  24  15 

8056 

75  55  11 

8060 

74  26    0 

SOtt 

15 

Satnm         W. 

100  56  55 

,9860 

102  29  40 

3879 

104    2  35 

9066 

105  35  39 

9S6S 

Antares        W. 

81  10  49 

9986 

82  42  35 

9918 

84  14  31 

9909 

85  46  38 

9901 

a  Arietis       E. 

66  58  27 

8091 

65  28  40 

8016 

63  58  47 

8019 

62  28  49 

8009 

Aidebaran   E. 

99    4  30 

3869 

97  31  22 

9868 

95  58    3 

9046 

94  24  34 

9888 

16 

Antares       W. 

93  29  52 

9860 

95    3    2 

9869 

96  36  22 

9846 

98    952 

9886 

a  Af^uilss      W. 

49    2  45 

8686 

50  20  42 

8689 

51  39  28 

8646 

52  59    1 

8606 

a  Anetif      E. 

54  58  12 

8000 

53  27  59 

8001 

51  57  47 

8001 

50  27  36 

*8008 

Aidebaran    E. 

86  34  33 

9797 

85    0    1 

9788 

83  25  17 

9779 

81  50  22 

9771 

17 

Antares        W. 

105  59  57 

3798 

107  34  28 

9791 

109    9    8 

9788 

110  43  58 

9776 

a  Af^uUflB     W. 

59  47    0 

8849 

61  10  23 

8814 

62  34  18 

8988 

63  58  43 

8966 

a  Anetis       E. 

42  57  46 

8088 

41  28  14 

8048 

39  58  55 

8058 

38  29  54 

8076 

Aidebaran   E. 

73  53    2 

3799 

72  17    0 

3790 

70  40  47 

3711 

69    4  22 

3709 

18 

• 
a  AquiUe     W. 

71    7  30 

8160 

72  34  27 

8149 

74    I  46 

8194 

75  29  26 

8109 

Fomalkaut  W. 

38  58  32 

8698 

40  17  14 

8699 

41  37  14 

8468 

42  58  25 

8400 

Japiter         W, 
a  Arietis       E. 

33  21  46 

3696 

35    0    5 

9616 

36  38  38 

9007 

38  17  24 

9607 

31  11  30 

8994 

29  45  49 

8976 

28  21    8 

8887 

26  57  39 

8409 

Aidebaran   E. 

60  59  22 

3668 

59  21  46 

3649 

57  43  58 

3640 

56    5  58 

9631 

PoUux          E. 

104  37  33 

3741 

103    1  48 

3789 

101  25  50 

3799 

99  49  39 

3711 

19 

a  Aqnihe      W. 

82  52  23 

8088 

84  21  49 

8096 

1 

85  51  29 

8014 

87  21  24 

8004 

Fomalhaut  W. 

49  59  11 

8178 

51  25  52 

8187 

52  53  17 

8103 

54  21  23 

8078 



Jupiter        W. 

46  34  33 

9649 

48  14  38 

9689     49  54  57 

3680 

51  a5  30 

9690 
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* 

• 
LUKAB  B18TAKCES. 

lj 

8ter*aNun 

M 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

19 

aad 

Hood. 

or 

111>>- 

of 

Vlh. 

of 

I». 

of 

PoriOon. 

DUL 

Dfff. 
8788 

Dur. 

8834 

PH. 

a  Peffari 

Aldeoaraa 

W. 

30°  39'  if 

aoM 

3f  5^  ItJ 

3^    d2^ 

34°  27' 23 

8641 

£ 

54  27  45 

96-» 

52  49  20 

9819 

51  10  42 

9603 

.  49  31  51 

9694 

PoUox 

£. 

98  13  14 

9101 

9&36  36 

9899 

94  59  46 

9869 

93  22  42 

9878    1 

Sun 

E. 

13*2  32    7 

90M 

131    0  58 

9948 

129  29  37 

9936 

127  58    3 

1 
9996 

ao 

a  Aquihe 

W. 

88  51  32 

S9M 

90  21  52 

9964 

91  52  25 

9976 

93  23    9 

9987 

Fomalhaut 

W. 

55  50    6 

»»48 

57  19  26 

SOU 

58  49  21 

2966 

m  19  49 

9983 

Jupiter 
a  regari 

W. 

53  16  15 

3610 

54  57  15 

9600 

56  38  S8 

9490 

58  19  55 

9460 

W. 

41  19  41 

SfOS 

42  45  47 

8168 

44  12  53 

3106 

45  40  55 

308a 

Aldebaraa 

E. 

41  14  26 

9547 

39  34  18 

9687 

37  53  56 

9597 

36  13  21 

9617 

Pollux 

E. 

85  14  13 

9f« 

83  35  53 

9818 

81  57  21 

9607 

80  18  36 

9699 

/ 

Suic 

E. 

120  16  56 

98Tt 

118  44    a 

9880 

117  10  56 

9668 

115  37  35 

9849 

21 

a  AquiUa 

W. 

100  59    6 

nm 

102  30  39 

9089 

104    2  17 

9930 

105  33  58 

9997 

Fonudhsut 

W. 

67  59  28 

9S50 

69  32  43 

9816 

71    6  22 

S6?0 

72  40  24 

9E89    1 

Jopiter 
a  reffasi 
Aldeoaran 

W. 

66  50  39 

34S1 

68  33  30 

9490 

70  16  36 

9410 

71  59  56 

9481    1 

W. 

53  12  51 

9894 

54  45  17 

9886 

56  18  17 

9849 

57  51  51 

9817 

E. 

27  46  58 

94«7 

26    4  59 

9466 

24  22  47 

9448 

S2  40  21 

343a   1 

Pollux 

E. 

72    1  52 

9M6 

70  21  56 

9646 

68  41  49 

9640 

67    1  31 

9|S9    1 

SCJ5 

E. 

107  47  25 

1 

970B 

106  12  41 

9777 

104  37  43 

9166 

103    2  30 

9:68 

23 

Jupiter 

W. 

80  40  13 

93S0 

82  25    0 

98S0]     M   10      1 

9380 

85  55  17 

98C0 

Fomalhaut 

W. 

80  35  51 

9799 

82  11  53 

9716]    83  48  13 

9703 

85  24-19 

98»9 

a  Pe ^[asi 
a.  Anetis 

W. 

65  47  11 

9711 

67  23  36 

9893]     69     0  25 

5676 

70  37  37 

9669    ; 

W. 

23  18  44 

SU7 

24  42    1 

8917 

26    7  50 

31C8 

27  a5  50 

son  1 

PoUux 

E. 

58  37  26 

9498 

56  56  10 

9499 

55  14  45 

9497 

53  33  13 

9409 

Sun 

E. 

95    2  50 

9701 

93  26  11 

9889 

91  49  17 

9876 

90  12    8 

9008 

23 

Jtipitcr 

W. 

94  45  15 

9970 

96  31  58 

9989 

98  18  54 

9961 

100    6    5 

994S    ■ 

Fomalhaut 

W. 

93  31  26 

9849 

95    9  24 

9636 

96  47  32 

9697 

98  25  50 

9891 

a  Pe^asi 
a  Anetis 

W. 

78  48  57 

9587 

80  28  10 

9674 

82    7  41 

968-i 

83  47  28 

9661 

W. 

35  19  48 

9719 

36  56  12 

9870 

38  33  32 

9639 

40  11  44 

9099 

Pollux 

E. 

45    4  20 

9479 

43  22  27 

9474 

41  40  37 

9477 

39  58  51 

9489 

Sun 

E. 

82    2  47 

9814 

80  24  11 

9004 

78  45  22 

9694 

77    6  19 

9664 

24 

Jupiter 

W. 

109    5  20 

9198 

110  53  50 

9190 

112  42  32 

9189 

114  31  26 

9178    1 

Fomalhaut 

W. 

106  39    3 

9803 

108  17  54 

9809 

109  56  46 

9603 

in  a5  37 

9006 

a  Pejnisi 
a  Anetis 

W. 

92    9  59 

9604 

93  51    6 

9497 

95  32  23 

9491 

97  13  49 

9406 

W. 

48  32  57 

9489 

50  14  54 

9449 

51  57  19 

9430 

53  40  11 

9419 

Sun 

E. 

68  47  39 

9690 

67    7  16 

9697 

65  26  40 

9618 

63  45  52 

96M 

25 

a  Pepsi' 
a  Anetis 

W. 

105  42  34 

9470 

107  24  30 

9470 

109    6  25 

9479 

110  48  18 

9478 

W. 

62  20  18 

9849 

64    5  17 

9U1 

65  50  32 

9891 

67  36    1 

9311 

Aldebaran 

W. 

28  32  56 

9174 

3022    2 

9189 

32  11  17 

9183 

34    0  40 

9168 

Sun 

E. 

55  19    6 

9479 

53  37  14 

9488 

51  55  13 

9480 

50  13    4 

9468 

26 

a  Pe^i 

w. 

119  16  19 

9607 

120  57  23 

9616 

122  38  11 

9633 

124  18  39 

96a 

a  Anetis 

w. 

76  26  29 

9977 

78  13    3 

997S 

79  59  43 

9986 

81  46  29 

9988 

Aldebaran 

w. 

43    923 

9186 

44  59  24 

9136 

46  49  30 

9133 

48  39  39 

9181 

Sun 

E. 

41  40  31 

94SS 

39  57  44 

9481 

38  14  53 

9499 

36  31  59 

»498 

31 

Sun 

W. 

25  35  41 

9760 

27  11  14 

9786 

28  46  24 

9786 

30  21  11 

9808 

Saturn 

E. 

45  a5  23 

948-2 

43  53  16 

9479 

42  11  33 

9494 

40  30  12 

9619 

Antares 

E. 

65    236 

9611 

63  21  38 

9630 

61  41     6 

9648 

60    1    0 

9887 

a  AquilsB 

E. 

1 12  13  44 

9066 

110  42  381 

9969 

109  11  37 

9987 

107  40  43 

9873 

xvin. 
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LUNAR  DISTANCES. 


^5 

ll 


19 


20 


21 


22 


23 


24 


25 


ai 


26 


8tv*ff  NittM 
Voritfoa. 


Midnight. 


a  Pe^raA  W. 

Akiebaran  E 

Pollux  E. 

Sun  £. 

a  Axyaiim  W. 

Fomalhaut  W. 

JupiCer  W. 

a  rejrasi  W.  ^ 

Aldebaran  E. 

PoHux  E, 

ScN  £. 

a  AquilxB  W. 
Fomalhaut  W. 
JtuDit«r  W. 
a  resasi  .  W. 
Akli^anin  E. 
Pollux  E. 

Scv  E. 

Jupker  W. 
Fomalhaut  W. 
a  Pe^asi  W. 
a  Anedff  W. 
Pollux  E. 

Son  £. 

Jupiter  W. 
Fomalhaut  W. 
a  Pe^asi  W. 
a  Anetifl  W. 
PoUnx  E. 
Sun.  K 

Jupiter  W. 
Fomalhaut  W. 
a  Pega^  W. 
a  Anetur  W. 
Sun  E. 

a  Pe^au  W. 

a  Anetia  W. 

Aldebaran  W. 

Son  E. 

a  P^jasi'  W, 

a  Aneda  W. 

Aldebaran  W. 

S09  £. 


Son 
Saturn 
AnOires 
aAquiUe 


W. 
E. 
E. 
E. 


47  52  48 

9t  45  26 

126  26  16^ 

94  54    3 

61  50  48 
60    1  35 

47  9  48 

34  32  32 
78  39  391 

114    4    ] 

107    5  42 

74  14  49 
Tl  43  30 
59  25  57 
20  57  401 
65  21    2 

101  27    3 

87  40  48 

87  I  40 
72  15  12 
29  5  421 
51  51  35 

88  34  45J 

101  53  29 

100    4  16 

85  27  31 

41  50  41 

38  17  12 

75  27    2 

116  20  32 

113  14  25 

98  55  23 

55  23^291 

62  4  53 

112  30  9 
69  21  44 

35  50  11 

48  30  47 

125  58  45 
83  33  19 
50  29  51 
34  40    2 

31  55  36 

38  49  16 

5a21  20 

106    9  57 


p.  L. 

of 

Diff. 


8456 
3566 
300S 
»1» 

»50 
3036 
3470 

ao-20 


XVb. 


3/    rf   l5 

46  13  32 

90    7  57 

124  54  16 


96 
63 
61 

46 

3S07I     32 

sBOol    77 

3831      112 


3937 
3786 
3880 
3704 
24» 
35-2ft 
9744 

3810 
3681 
3648 
3B36 
3470 
3657 

3^38 
3610 
3540 
9660 
3480 
3674 

3167 
3600 
3400 
9306 
3503 

3477 


9168 
3440 

956r 
f964 

9110 
9436 

3030 
3630 
9107 
9001 


108 
75 
75 
61 
19 
63 
99 


25  7 
22  17 
43  30 

39  29 
51  21> 

0  30 
30  13 

37  27 

49  a5 

27  19 

0  33 

14  45 

40  23 
51  21 


89  26  33 
88  38  46 
73  5:)  8 
30  37  13 
50  9  52 

86  57  7 

103  4T  7 
101  42  49 

87  7  48 
43  30  20 

36  35  43 
73  47  31 

118  9  48 

114  53  9 

100  3r  4 

57  7  10 

60  23  42 

114  11  54 
71  7  39 

37  39  49 
46  48  22 

127  38  25 
85  20  12 
52  20  5 
33  6  3 

33  29  38 
37  8  44 
5e4d  7 

104  39  21 


P.L. 
of 

Dur. 


3676 
3654 
3004 

9068 

3017 
3460 
3000 
3406 
3661 
3830 

3097 
3771 
3880 
3771 
3417 
3617 
3788 

9800 

S670 
S6)» 

sne 

9476 
3646 

3396 
9611 
9630 
9640 
9400 
9064 

9160 


xvim 


3§ 

44 

88 

123 

97 
64 
63 
50 
31 
75 
110 


3^  4^ 
34  3 
30  15 
22 


P.L. 

of 

INS. 


1 


56  19 
54  14; 
25  39, 
9  55^ 
10  13 
21  9 
5^11 


110  ^  12 
77  24  41 
77  11  22i 
62  35  39 
17  31  35j 
61  59  S3 
98  15  25 


91  12  33 

DO  16  6] 
75  31  25! 
32  10  11' 

48  '^8    4 
85  19  15j 

105  2gf  59 
1C3  21  29i 
88  48  19 
45  10  38 
34  54  28 
72    7  47 

119  59  15 


S613]  116  31  46 

96771 102  19  no 


9160 
3404 

9469 
9306 
9140 
9446 

9M0 


f 


9180 
9466 

9087 
9648 


9901 


58  51  13 

58  42  20 

115  53  32 
72  Sa  46 
39  29  351 
45  5  51 

129  17  35 
87  7  8J 

54  10  19 
31  23  4 

35  3  18 
a5  28  37 

55  3  21 
103  8  57 


8M7 
9666 
9644 
9804 


XXlh. 


39  54'  46' 

42  54  21 

86  52  20 

121  49  36 


9946  99  27  39 

9896  r^  26  38 

3460  65    8    2 

9066  !     51    41      3 

9486  29  28  43 

ftm  73  41  36 

9800  1C9  21  55 

9038  111  40  55 

9756  79     0    7 

gro  78  55  40 

9760  64  11   121 

94ce  15  48  11 

9610  60  18  34 
9799  .   96  39  15 

9900  92  58  47 

96C0  91  53  39 
2613  :   77  10    2 

9610  33  44  26 

9478  46  46  13 

9686  83  41     8 

9916  107  17    3f| 

9667  105     0  14 

9691  90  29    3 

9616  46  51  31 

9613  S3  13  32 

9664  70  27  49 


9164 
9010 
9474 


121  48  53 

118  10  15 

104  0  40 

60  35  36 

9407   57  0  48 

117  35^  1 

9908  74  40  3 
9114  41  19  27 
9441      43  23  14 

9614  r  laO  56  11 
9063  -  88  54  4 
9190  56  0  34 
9496      29  40    5 

9866  36  36  35 

9665  33  48  54 

96«  53  25    3 

8001  101  38  45 


p.t. 

of 
Diff. 


8968 
9666 
9686 
9688 

S041 

S876 

9441 

909» 

94T7- 

3664* 

3706 

SO^I 
9^49 
9860 

9781 

3aor 

3604 
37U 

3S80 
S660 
3606 

9760 
9479 
9636 

9S0T 
9604 
9619 
940r 
»» 
•  964* 

9147 
9097 
9671 
9669 

9480 

9407 
9983 
9^41 
9486 

964» 
9903 
9180 
9496 

9878 
9B84 
9640 
8011 


19 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 


Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat' 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 

Sun, 

Mon. 

Tues. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE   SUN'S 


Apparent 
Rigbt  AaoMuloo. 


10  40  41.72 
10  44  19.45 
10  47  56.88 

10  51  34.03 
10  55  10.92 

10  58  47.56 

11  2  23.96 
11  6  0.15 
11  9  36.14 

11  13  11.97 
11  16  47.66 
11  20  23.21 

11  23  58.65 
11  27  34.01 
11  31  9.32 

11  34  44.59 
11  38  19.84 
11  41  55.11 

11  45  30.43 
11  49  5.81 
11  52  41.25 

11  56  16.79 

11  59  52.44 

12  3  28.24 

12  7  4.20 
12  10  40.33 
12  14  16.66 

12  17  53.19 
12  21  29.94 
12  25  6.93 

12  28  44.17 


DUr.lbr 
Iboar. 


■ 
9.080 

9.067 

9.055 

9.044 
9.033 
9.023 

9.014 
9.005 

8.998 

8.992 
6.986 
8.981 

8.977 
8.974 
8.972 

8.971 
8.971 
8.972 

8.974 
8.977 
8.981 

8*986 
8.991 
8.997 

9.004 
9.012 
9.020 

9.029 
9.039 
9.049 

9.060 


Appmttu 
DeoUnUfoD. 


N.  8  22  ldl2 
8  0  26.7 
7  38  29.5 

7  16  24.9 
6  54  13.3 
6  31  55.0 

6  9  30.4 
5  46  59.7 
5  24  23.2 

5  1  41.4 
4  38  54.5 
4  16  2.7 


3  53 
3  30 
3  7 


6.31 
5.9 
1.9 


2  43  54.3 
2  20  43.3 
1  57  29.4 

1  34  13.1 
1  10  54.6 
0  47  34.0 

0  24  11.9 
N.  0  0  48.6 
&  0  22  35.6 

0  46  0.4 

1  9  25.2 
1  32  49.9 

1  56  14.2 

2  19  37.6 
2  42  59.6 

S.  3  6  19.9 


DULfor 
Ihoor. 


54.41 
54.74 
55.05 

65.35 
55.64 
55.91 

56.17 
56.42 
56.65 

56.87 
57.07 
57.26 

57.44 
57.61 
57.76 

57.90 
58.03 
58.14 

58.24 
58.33| 
58.40 

58.46 
58.50 
58.53 

58.55 
58JV5 
58.53 

58.50 
58.46 
58.40 

56.32 


8«nl. 
dlarnvtor. 


^  53.65 
5  53.88 
5  54.12 

5  54.36 
5  54.61 
5  54.86 

5  55.11 
5  55.36 
5  55.61 

5  55.86 
5  56.12 
5  56.38 


56.64 
56.89 
15  57.15 


5 
5 


5  57.41 

5  57.67 

5  57.93 

5  58.19 

5  58.45 

5  58.71 

5  58.97 

5  59.24 

5  59.50 

5  59.77 

6  0.04 
6  0.31 


6 
6 


0.58 
0.86 
16     1.14 


16     1.42 


SidAwl 

Time 

of  tb« 

Equation  oC 

Semi- 

Time, 

dfameter 

tobe 

pMsiog 

9»ibtmct»4 

the 

Jrotn 

Merid- 

Appan$u 

ian. 

Tmu. 

■ 

m      ■ 

64.43 

0     1.61 

64.38 

0  20.38 

64.34 

0  39.44 

64.30 

0  58.79 

64.27 

1  18.40 

64.23 

1  38.26 

64.20 

1  58.35 

64.17 

2  18.66 

64.15 

2  89.17 

64.13 

2  59.83 

64.11 

3  20.64 

64.09 

3  41.58 

64.08 

4    2.64 

64.07 

4  23.78 

64.06 

4  44.96 

64.06 

5    6.18 

64.06 

5  27.42 

64.06 

5  48.64 

64.06 

6    9.82 

64.07 

6  30.94 

64.08 

6  51.99 

64.09 

7  12.94 

64.11 

7  33.78 

64.13 

7  54.49 

64.15 

8  15.03 

64.17 

8  35.39 

64.20 

8  55.56 

64.23 

9  15.52 

64.27 

9  35.27 

64.31 

9  54.79 

64.35 

10  14.04 

Mff-ftir 
1  iKNir. 


■ 

0.776 
0.789 
0.801 

0.812 
0.623 
0.833 

0.842 
0.850 
0.858 

0.864 
0.670 
0.675 

0.879 
0.882 
0.884 

0.885 
0.885 
0.883 

0.881 

0.878 
0.875 

0.870 
0.865 
0.^9 

0.852 
0.844 
0.836 

0.827 
0.818 
0.S08 

0.797  I 
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AT  GREENWICH  MEAN 

NOON. 

1 

THE  SUN'S 

• 

1 

i 

• 

1 

Bqiutlonof 
IlaiOf 
tobe 
added  to 
Meam 
Timt, 

Diff.for 
Iboor. 

mdmtX 
Tlino. 

Right  AmmmIod. 

Di&for 
Ihoar. 

Appamu 
OfcUnaclon. 

DlAfbr 
Ihonr. 

54^41 
54.74 
55.05 

Sum, 
Moo. 
Tues. 

1 

3 
3 

h      m       a 

10  40  41.72 
10  44  19.50 
10  47  56.98 

■ 
9.080 

9.067 

9.055 

N.  8^*  22  16.2 
8    0  26.4 
7  38  28.9 

m      ■ 

0     1.61 
0  20.38 
0  39.45 

• 

0.776 
0.789 
0.801 

10  40  43'.33 
10  44  39.88 
10  48  36.43 

Wed. 

Thur. 
Fri. 

4 
5 
6 

10  51  34.18 
10  55  11.12 
10  58  47.81 

9.044 
9.033 
9.023 

7  16  24.0 
6  54  12.1 
6  31  53.5 

55.35 
55.64 
55.91 

0  58.81 

1  18.42 
1  38.28 

0.812 
0.823 
0.833 

10  52  32.99 

10  56  29.54 

11  0  26.09 

Sat. 

Sun. 

Mod. 

7 
8 
9 

11     2  24.26 
11     6    0.50 
11     9  36.54 

9.014 
9.005 
8.998 

6    9  28.6 
5  46  57.5 
5  24  20.7 

56.17 
56.42 
56.65 

1  58.38 

2  18.70 
2  39.21 

0.842 
0.850 
0.858 

11     4  22.64 
11     8  19.20 
11  12  15.75 

Tues. 

1  Wed. 

Thur. 

10 
11 
12 

11  13  12v42 
11  16  48.16 
11  20  23.76 

8.992 
8.986 
S.981 

5     1  38.5 
4  38  51.3 
4  15  59.2 

56.87 
57.07 
57.26 

2  59.88 

3  20.69 
3  41.64 

0.664 
0.870 
0.875 

11  16  12.30 
11  20    8.85 
11  24    5.40 

'  FrL 
Sat. 
Sun. 

13 
14 
15 

11  23  59J25 
11  27  34.67 
11  31  10.03 

8.977 
8.974 
8.972 

3  53    2.5 
3  30     1.7 
3    6  57.3 

57.44 
57.61 
57.76 

4    2.70 
4  23.84 
4  45.03 

0.Q79 
0.882 
0.884 

11  28     1.95 
11  31  58.51 
11  35  55.06 

Moo. 
Tues. 
Wed. 

16 
17 
18 

11  34  45.35 
11  38  20.66 
11  41  55.99 

8.971 
8.971 
8.972 

2  43  49.3 
2  20  38.0 
1  57  23.8 

57.90 
58m 
58.14 

5    6.26 
5  27.50 
5  48.73 

0.885 
0.885 
0.883 

11  39  51.61 
11  43  48.16 
11  47  44.72 

Thur. 
Fri. 

Sat. 

19 
20 
21 

11  45  31.36 
11  49    6.78 
11  52  42.28 

8.974 

8.977 
.  8.961 

1  34    7.1 

1  10  48.2 
0  47  27.3 

58.24 
58.33 
58.40 

6    9.91 
6  31.04 
6  52.09 

0.881 
0.878 
0.875 

11  51  41i27 
11  55  37.82 
11  59  34.37 

Sun. 
Mon. 
Tues. 

22 
23 
24 

11  56  17.87 

11  59  53.58 

12  3  29.43 

8.966 

8.991 

.  8.997 

0  24    4.9 
N.  0    0  41.3 
S.  0  22  43.3 

58.46 
58.50 
58.53 

7  13.05 
1  33.89 
7  54.60 

0.870 
0.865 
0.859 

12    3  30.92 
12    7  27.47 
12  11  24.03 

Wed. 
Thur. 
Fri. 

25 
26 
27 

12    7    5.44 
12  10  41.62 
12  14  18.00 

9.004 
9.012 
9.020 

0  46    8.4 

1  9  33.6 
1  32  58.7 

58.55 
58.55 
58.53 

8  15.14 
8  35.51 
8  55.68 

0.852 
0.844 
0.836 

12  15  20.58 
12  19  17.13 
12  23  13.68 

Sat. 

Sun. 

Mod. 

28 
29 
30 

12  17  54.58 
12  21  31.38 
12  25    8.42 

9.029 
9.039 
9.049 

1  56  23.2 

2  19  46.9 
2  43    9.2 

58.50 
58.46 
59.40 

9  15.65 
9  35.40 
9  54.92 

0.827 
0.818 
0.808 

12  27  10.23 
12  31     6.78 
12  35    3.34 

Tues. 

31 

12  28  45.72 

9.060 

S.  3    6  29.8 

58.32 

10  14.17 

0.797 

12  38  59.89 

H 

on. — The  SemtdUm 

letorfbrMc 

•n  Noon  may  bo  sara 

imedtho 

B«m«  a«  that  for 

Apparenl 

I  Noon. 

1 
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THE  SUN'S 


4 

8 

a 

I 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


244 
245 
246 

247 
248 
249 

250 
251 
252 

253 
251 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


IVue  L0N0ITU1>& 


O    I     N 

58  33  0.8 

59  31  9.4 

60  29  19.4 

61  27  31.0 

62  25  44.0 

63  23  58.5 

64  22  14^ 

65  20  32i) 

66  18  51.1 

67  17  11.8 

68  15  34.2 

69  13  5a4 

70  12  244 

71  10  52.2 

72  9  21.9 

73  7  58.6 

74  6  27.3 

75  5  ao 

76  3  40.9 

77  2  21.1 

78  I  3.5 

78  59  48.2 

79  58  35.2 

80  57  24.5 

81  56  16.1 

82  55  9.9 

83  54  5.7 

84  53  3^ 

85  52  3.3 

86  51  5.2 


187  50  %0 


3!i  31.1 
30  39.6 
28  49.5 

27  1.0 
25  13.9 
23  28.3 

21  44.3 
20  1.7 
18  20.7 

16  41.3 
15  8.6 
13  27.8 

11  53.7 

10  21.4 

8  51.0 


7 
5 
4 


22.6 
56.3 
31.9 


3  9.7 
1  49.8 
0  32.1 

59  16.8 

58  a7 

56  52.9 
55  44.4 

54  3ai 

53  33.9 

52  31.6 
51  31.3 
50  33.1 

49  36.8 


Plff.for 
Iboar. 


45.31 
45.38 

45.52 
45.58 
45.64 

45.70 
45.76 
45.83 

45.89 
45.96 
46.03 

46.11 
46.11) 
46.88 

46.36 
46.45 
4634 

46.68 
46.72 
46.81 

46.91 
47.01 
47.11 

47.20 
47.29 
47.37 

47.46 
47.54 
47.62 


1^.76 


LAXnUBB. 


<^6.25 
a36 
0.45 

0.50 
0.53 
0.53 

0.50 
0.45 
0.37 

0.27 

ai5 
+ao2 

— ai2 

0J15 
0.38 

a49 

0.57 
0.62 

0.65 
0.65 
0.63 

0.58 
0.49 
0.37 

0.25 
—0.12 
H-Oi)l 

0.13 
0.24 
0.33 

^041 


Logaxfttun 

oftha 

lUdinflTMtor 

of  the 

Btftb. 


0.0037873 
U)036800 
.0035713 

.0034610 
J0033493 
,0032365 

.0031228 
.0030083 
.0028932 

.0027776 
.0026616 
.0025452 

i)024285 

smsrn 

.0021947 

-0020776 
X)0]9604 
X)018430 

,0017252 
,0016071 
.0014886 

.0013696 
.0012499 
.0011294 

.0010081 
.0008860 
.0007630 

^0006391 
.0005143 


I  v;^:: 


a0002624 


DUr.fbr 
1  hour. 


4.3 
5.0 
45.6 

6.2 
M 
74 

7.5 

7.8 
48.0 

8.4 
8.5 

8.6 
a7 
8.8 

8.9 
8.9 
9.0 

9.1 
9.2 

a4 

49.7 
50.0 
50.3 

50.7 
51.0 
51.4 

51.6 
52.2 
52.5 

52^ 


Ob. 


h      ra     « 

3  17  5.73 
3  13  9.82 
3    9  13.92 

3  5  laoi 

3  1  22.10 
2  57  26iiO 

2  53  30i29 
2  49  34.39 
2  45  38.49 

2  41  42.58 
2  37  46.67 
2  33  50.77 

2  29  54.86 
2  25  58.95 
2  22    3.05 

2  18  7.14 
2  14  11.23 
2  10  15.33 

2  6  \B.4» 
2  2  23.51 
1  58  27.61 

1  54  3L70 
1  50  35.79 
1  46  39.89 

1  4^  43.99 
1  38  4a06 
1  34  52.17 

1  30  56inr 
1  27  0.36 
1  23    4^ 


11  19    8^ 
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GREENWICH 

MEAN  TIME. 

1 
1 

■           • 

'  g 

THE 

MOON'S 

glMTPTAMKTKB, 

HORIZONTAL 

.  PARALLAX. 

MERIDIAN  PA88AOB. 

1 
2 
9 

AGS. 

Noon. 

Hldiiigfai. 

Nooo. 

Dlff.for 
Ihour. 

Ilidnlgfat 

DUr.  for 
Ihoar. 

II 
-20)4 

1.88 

1.59 

Dlff.for 
Iboor. 

1^  40.1 
15  26.7 
15  14.5 

15  3^.3 
15  20.4 
15    9.0 

bi  2i5 
56  34.5 
55  49.4 

u 
-2.07 

1.96 

1.75 

5d  5^'.7 
56  11.3 
55  29.3 

h     m 

2  29.7 

3  17,6 

4  4.9 

* 

■1 
2.01 

1.98 

1.96 

d 

3.0 
4.0 
5.0 

4 
5 
6 

15    4.0 
14  56.0 
14  5a7 

14  59.7 
14  53.0 
14  49.1 

55  11.2 
54  41.8 
54  22.2 

142 
1.03 
0.60 

54  55.3 
54  30.7 
54  16.2 

1423 

0.81 

-0.39 

4  51.9 

5  39.0 

6  26.3 

1.96 
1.97 
1.97 

6.0 
7.0 
8.0 

7 
6 
9 

14  4ai 

14  48.3 
14  51X) 

14  47.9 
14  49.4 
14  54i2 

54  12.8 
54  13.5 
54  23.4 

-0.18 

+0.23 

0.59 

54  11.9 
54  17.4 
54  31.4 

+0.03 
041 
0.75 

7  13.7 

8  1.2 
8  48.5 

1.96 
1.97 
1.97 

9.0 
10.0 
11.0 

10 
11 
12 

14  55.9 

15  2.6 
15  10.5 

14  59.0 

15  6.4 
15  14.7 

54  41.3 

55  5.7 
55  34.6 

0.89 
1.12 
1.27 

54  52.8 

55  19.7 
55  50.2 

1.02 
1.21 
1.31 

9  35.5 

10  22.2 

11  9.8 

1.95 
1.94 
1.94 

12.0 
13.0 
14.0 

13 
14 
15 

15  19.0 
15  27.8 
15  36.3 

15  23.4 
15  32.0 
15  40.4 

56    6.2 

56  38.4 

57  9.7 

1.34 
1.33 
1.27 

56  22.3 

56  54.3 

57  24.7 

1.34 
1.31 
1.21 

11  55.5 

12  42.7 

13  30.8 

1.95 
1.98 
2.03 

15.0 
16.0 
17.0 

16 
17 
18 

15  44.3 
15  51.5 
15  57.8 

15  48.0 

15  54.8 

16  0.6 

57  39.0 

58  5.4 
58  28.6 

1.16 
1.04 
0.90 

57  52.6 

58  17.4 
58  38.9 

1.10 
0.97 
0.83 

14  20.3 

15  11.8 

16  5.4 

2.10 
2.19 
2.28 

18.0 
19.0 
20.0 

19 
20 
21 

16    3.t 
16    7.6 
16  11.0 

16     5.5 
16    9.4 
16  12.2 

58  4SA 

59  4.7 
59  16.9 

0.75 
0.60 
0.42 

58  57.0 

59  11.3 
59  21,4 

0*68 
0.51 
0.31 

17     1.2 

17  58.6 

18  56.6 

2.36 
2.41 
2.42 

21.0 
22.0 
23.0] 

22 
23 
24 

16  13.0 
16  13.4 
16  12X) 

16  13.4 
16  13.0 

16  ia4 

59  24.4 
59  26.1 
59  20.7 

+0.20 

-0.07 

0.30 

59  26.1 
59  24.4 
59  15.0 

+0.07 

-0.22 

0.56 

19  54.4 

20  50.9 

21  45.6 

2.39 
2.32 
2.24 

24.0 
25.0 
26.0 

25 
2S 

27 

16    8.3 
16    2.3 
15  54^ 

16    5.6 
15  58.5 
15  49.5 

59    7,2 
58  45.3 
58  15.6 

0.74 
1.08 
1.38 

58  57.3 
58  31.3 
57  58.2 

0.91 
1.24 
1.50 

22  38.3 

23  29.3 

6 

2.16 
2.09 

27.0 
28.0 
29.0 

28 
29 
80 

15  44.5 
15  83.6 
15  22.5 

15  39.1 
15  28X) 
15  17.1 

57  39.6 
56  59.7 
56  18.9 

1.59 
1.70 
1.67 

57  19.9 
56  S9J2 
55  59.1 

* 

1*66 
1.70 
1^ 

0  18.8 

1  7.4 
1  55.4 

2.04 
2.01 
2.00 

0.5 
1.5 
2.5 

31 

15  11.9 

15    7.1 

55  4ai 

-1.53 

55  22.5 

-141 

2  43.3 

L99 

3.5 
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GREENWICH  MEAN  TBIE. 

1 

THK  MOON'S  RIGHT 

ASCENSION   AND  DECLINATION. 

Hoar. 

Bight  AaoMiflion. 

for  1  m. 

DeoliDatkm. 

IMff. 
for  1  m. 

Hoar. 

Right  Aaotnakm. 

DHL 
fiNrlm. 

DMllMAkm. 

1 

DUE 
Ibrlm. 

SUNDAY    L 

TUESDAY  a 

0 

h     m    8 

13    5  35.31 

■ 
3.1174 

S.   3  5^     ^.0 

10.803 

0 

h     m     ■ 

14  45  42.78 

■ 
90)669 

S.11  1^2fi.B 

7.989 

1 

13    7  42.30 

9.1156 

4    5  23.1 

10.968 

1 

14  47  46.74 

90)656 

n  26  18.0 

7.879  ' 

2 

13    9  49.18 

9.1138 

4  15  38.2 

10.934 

2 

14  49  50.67 

9.0654 

11  34    8.4 

73)9  1 

3 

13  1 1  55i)5 

3.1120 

4  25  51.2 

10.199 

3 

14  51  54..58 

90)650 

11  41  5.5.0 

7.745 

4 

13  14    2.(52 

3.1103 

4  36    2.1 

10.163 

4 

14  53  58.47 

9.0647 

11  49  37.7 

7.061  ! 

5 

13  16    9.19 

9.1086 

4  46  10.8 

10.196 

5 

14  56    2.34 

90)644 

11  57  16.6 

7.617  ' 

6 

13  18  15.65 

9.1060 

4  .56  17.2 

100)69 

6 

14  58    6M 

90)641 

12    4  51.7 

7.»59  , 

7 

13  20  22.02 

9.1053 

5    6  21.4 

100)61 

7 

15    0  10.04 

90)639 

12  12  22.91 

7.467 

8 

13  22  28.29 

9.iai7 

5  16  23.3 

100)19 

8 

15    2  13.87 

90)637 

12  19  50.1 

7^1 

9 

13  24  34.47 

9.1039 

5  26  22.8 

0.971 

9 

15    4  17.69 

9.0635 

12  27  13.4 

7.855 

10 

13  26  40.55 

9.1007 

5  36  19.8 

"9.930 

10 

15    6  21.49 

90)638 

12  34  32.7 

7.960  ' 

n 

13  28  46.55 

9U)903 

5  46  14.4 

9.889 

11 

15    8  25.28 

90)631 

12  41  48.0 

7.999  , 

12 

13  30  52.46 

9.0978 

5  56    6.6 

9.847 

12 

15  10  29.06 

90)699 

12  48  59.3 

7:iM 

13 

13  ;^  58.28 

9.0063 

6    5  56.2 

0.806 

13 

15  12  32.83 

9.06-28 

12  56    6.5 

7.067 

14 

13  35    4.02 

90)950 

6  15  43.2 

9.76-2 

14 

15  14  3<).60 

9.0697 

13    3    9.7 

7.019 

15 

13  37    9.68 

9MYI 

6  25  27.6 

9.718 

15 

15  16  40.3<> 

90)697 

13  10    8.8 

A.OM  > 

16 

13  39  15.26 

9.0924 

6a5    9.4 

9.673 

16 

15  18  44.12 

90)6-26 

13  17   a7 

0.861  ' 

17 

13  41  20.76 

9U1911 

6  44  48.5 

9.698 

17 

15  20  47.87 

3.0625 

13  23  54.4 

'      0.611 

18 

13  43  26.19 

9.0696 

6  54  24.8 

9.589 

18 

15  22  51.62 

90)696 

13  30  41.0 

0.741 

19 

13  45  31.54 

9.0886 

7    3  58.4 

9.536 

19 

15  24  5.5.37 

3.06-25 

13  37  23.4 

0.071 

20 

13  47  36.82 

9.0674 

7  13  29.1 

9.489 

20 

15  26  59.12 

9.06-26 

13  44    1.5 

0.060  1 

21 

13  49  42.a3 

90)863 

7  22  57.0 

0.441 

21 

15  29    2.86 

9.0094 

13  50  35.4 

0.090 

22 

13  51  47.17 

30)852 

7  32  22.0 

9.899 

22 

15  31    6.61 

30)0-25 

13  57    5.0 

0.600 

23 

13  53  52.25 
MC 

90)841 

)NDA1 

S.  7  41  44.1 

r  2. 

9.843 

23 

15  33  10.36 

wed: 

3.0690 

NESD. 

8.14    3  30.4 
HY  4 

0.88T« 

0 

13  55  57.26 

90)930 

S.  7  51    3.2 

9.398 

0 

15  35  14.11 

3.0095 

a  14    9  51.5 

O.SIO 

1 

13  58    2.21 

3.0820 

8    0  19.3 

9.948 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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2  45  7.2 
2  52  25.2 

2  59  39.0 

3  6  48.7 
3  13  54.1 


• 

6.616 

8.667 

8.407 

8.4S7 

8.376 

8.3U 

8.263 

8.100 

8.127 

84)63 

64)00 

.036 

.871 

.806 

.780 

.673 

.606 

.639 

U71 

Ma 


.366 
.196 
.126 
.066 


:qn> 


J  ■■      I  ■■ 


im<m 


PHASES  OF  THE  MOON! 


3>  First  Qoaiter, 5  11  314 

O  Full  Moon, 13  12  33.2 

C  Last  Qi>Arte7, «    «    .    SO  15  5.0 

#  New  Moon, 27  U  ^0 

4  h 

C  Apogee,   ..«^ »  7  10.4 

C  Perigee, 22  18J 
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GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


o  a 


&' 


6 


8 


Star*!  Name 
and 

PoaiCkm. 


Sun  W. 

Saturn  £. 

Antares  £. 

a  AquilflB  £. 

Sun  W. 

Antares  £. 

a  Aquilas  £. 

Sun  W. 

Mars  W. 

Spica  W. 

a  Aquilie  £. 

Jupiter  E. 

Fomalhaut  £. 

Sun  W. 

Mars  W. 

Spica  W. 

a  Aquilfls  £. 

Jupiter  E. 

Fomalhaut  £. 

Sun  W. 

Mars  W. 

Spica  W. 

Saturn  W. 

a  Aquilie  £ 

Jupiter  £. 

Fomalhaut  £. 

a  Fegaai  £. 

Sun  W. 
Mars  W. 
Spica  W. 
Saturn  W. 
a'Aqnihe  "  E.- 
Jupiter £. 
Fomalhaut  £. 
a  Pegari  £. 

Sun  W, 

Mars  W. 

Spica  W. 

Saturn  W. 

Antares  W. 

Jupiter  E. 

Fomalhant  E. 

a  Pegasi  E. 


Sun 

Mars 

Spica 

Saturn 

Antares 


W. 
W. 
W. 
W. 
W. 


Noon. 


O  I         II 

38  9  29 

32  9  37 
51  47  14 

100  8  46 

50  18  59 

39  2  59 

88  18  58 

62  5  30 
27  45  40 
21  29  40 
76  50  52 
109  3  21 
109  48  55 

73  31  56 
39  29  3 

33  38  34 
a5  48  25 
96  32  1 
98  23  20 

84  42  28 
.50  57  12 
45  39  20 
18  17  38 
55  16  12 
84  16  37 
87  8  55 

101  51  9 

95  41  51 
62  14  28 
.57  31  43 
30  5  44 
45  23  20 

72  12  25 
76  5  .53 
90  37  42 

106  35  11 

73  25  44 
69  19  18 
41  50  27 
25  0  5 
60  14  27 
65  14  5 
79  29  44 

117  27  24 
84  a5  52 
81  6  20 
.53  34  56 
36  7  51 


p.  L. 

of 

Dlff. 


3801 
9601 
9070 
8093 

8033 
9866 
3143 

3166 
3065 
9949 
3295 
9779 
8195 

8-179 
8169 
9981 
3479 
9889 
8969 

3365 
8951 
8037 
8073 
8714 
9961 
8336 
3983 

8491 
3303 
8078 
8096 
4071 
8011 
8400 
8399 

8449 
8394 
8091 
3108 
8485 
3039 
8488 
8368 

8481 
8318 
8080 
8096 

3944 


mh. 


39  41  5^ 
30  30  44 

50  9  54 
98  39  2 

51  48  31 
37  29  .56 
86  51  41 

63  32  20 
'  29  14  3:3 

23  0  57 
75  26  35 

107  28  25 

108  22  40 

74  56  32 

40  55  49 
35  9  11 

64  27  37 
94  59  18 
96  58  24 


86 
52 
47 
19 
53 
82 
85 
100 


5  24 
22  21 

8  47 
46  21 
59  40 
45  35 
45  25 
26  38 


97  3  44 
63  38  36 
59  0  20 
31  33  58 
44  12  .50 
70  42  26 
74  43  47 
89  13  56 


107 
74 
70 
43 
26 
58 
()3 
78 


5({  40 
49  28 
47  38 
18  27 
21  42 
44  .54 
53  27 
634 


118  49  5 
85  59  48 
82  34  54 
55  3  11 
37  33  8 


p.  L. 

of 

Dlff. 


9909 

9691 
9699 
8086 

3051 
9805 
3160 

3189 
8078 
9949 
8317 
9799 
8903 

8399 
8180 
9988 
8605 
9893 
3971 

8374 
8969 
8043 
8076 
3749 
9969 
8345 
8988 

8494 
3307 
8080 
8000 

4139 
8015 
8416 
8396 

8449 
3394 

8099 
8109 
8400 
8033 
8496 
8856 

8498 
8311 
8078 


8999 


Vlh. 


4f  14' 


i 


28  52  17 
48  33  3 

97  9  34 

53  17  41 

35  57  31 
85  24  44 

64  58  51 
30  43  .8 
24  32  14 
74  2  43 

105  53  47 

106  56  34 

76  20  53 

42  22  22 

36  39  39 
63  7  18 
93  26  50 
95  33  39 

87  28  10 
53  47  21 
48  38  6 
21  15  0 
52  43  45 
81  14  43 
84  22  6 
99  2  13 

98  25  33 

65  2  39 
60  28  54 
33  2  9 

43  3  19 
69  12  32 
73  21  51 
87  50  15 


109 
76 
72 
44 
27 
57 
62 
76 


18  9 
13  11 
15  57 
46  26 
43  58 
15  22 
33  1 
43  27 


120  10  50 
87  23  47 
84  3  31 
56  31  29 
38  58  43 


PL. 

of 

Dit. 


S997 
9640 
9715 
8049 

8068 

9995 
3178 

3197 
8099 
9060 
3388 

9806 
8910 

8304 
8199 
9995 

8631 
9994 
8961 

8883 

8966 
8049 
8078 
8788 
9976 
8355 
8994 

8499 
8311 


8101 
4197 
8019 
8498 
3331 

8449 
8394 
8091 
8107 
8371 
8038 
8510 
8369 

8498 
8307 
8073 
8088 

8915 


IXh- 


o   I  i» 

42  45  52 
27  14  16 
46  56  43 
95  40  22 

54  46  30 
34  25  44 
83  58  9 

66  25  4 
32  11  27 
26  330 
72  39  16 

104  19  28 

105  30  37 

77  45  0 

43  48  41 
38  9  58 
61  47  28 
91  54  361 
94  9  5 

88  50  46 

55  12  11 

50  7  18 
22  43  37 

51  28  30 
79  44  0 
82  58  58 
97  37  54 

99  47  17 

66  26  37 
61  57  24 
34  30  18 
41  54  50 

67  42  43 
72  0  6 
86  26  39 


110 
77 
73 
46 
29 
55 
61 
75 


39  38 
36  54 

44  17 
14  27 

6  48 

45  49 
12  48 
20  24 


121  32  40 
88  47  50 
85  32  13 
57  59  53 
40  24  34 


P.L. 
of 


9949 


8064 


8197 

8919 
8106 


f 


9918 

8819 
8268 
80O9  I 


2914 


8774 


8061 
8897 


8481 
8814 


8104 


8486 
8884 

8441 
8894 

8991 
8107 


88a 


8999 


8499 


8084 


fe.   ^ 
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1 

LUNAR  DISTANCES. 

h 

8tar*f  NanM 

Midnight 

PL. 
of 

XVii. 

PL. 

of 

PL. 
of 

XXIh. 

P.L. 
of 

ILVIIIh. 

1 

P<Midoo. 

Dlff. 

» 

Dur. 

Diff. 

• 

Diff. 

Sun 

W. 

44" 17  J4 

3909 

45%8  ll 

9981 

47^  18'  5f 

3998 

O         1        i' 

48  49    6 

8016 

Saturn 

E. 

2.5  3H  42 

3079 

23  59  34 

9699 

22  22  53 

3791 

20  46  41 

9744 

Antares 

E. 

4,5  20  .53 

976-2 

43  45  35 

9787 

42  10  50 

9811 

40  36  37 

9888 

a  Aquils 

E. 

94  11  28 

307S 

92  42  52 

8093 

91  14  34 

8110 

89  46  36 

8196 

3 

Svs 

W. 

5(1  14  ,58 

8101 

.57  43    6 

8118 

59  10  54 

8134 

60  .38  22 

8161 

Antares 

E. 

3*2  54  30 

9994 

31  24  19 

8081 

29  54  45 

3073 

28  26    2 

8114 

a  Aquile 

E. 

82  31  56 

S915 

81    6    5 

8935 

79  40  37 

3955 

78  15  33 

3975 

3 

Sun 

W. 

07  50  59 

399» 

69  16  38 

8940 

70  42    0 

8353 

72    7    6 

3967 

Mars 

W. 

a3  39  29 

3119 

35    7  16 

8189 

36  34  47 

8144 

38    2    2 

8157 

Spica 

W. 

27  34  43 

9956 

29    5  51 

9960 

30  36  54 

9967 

32    7  48 

9973 

1 

1 

a  Aquilie 

E. 

71  IG  13 

8389 

69  53  36 

8405 

68  31  25 

8499 

67    9  41 

8454 

1 

Jupiler 

E. 

102  45  25 

9838 

101  11  40 

9845 

99  38  11 

9858 

98    4  58 

9870 

Fomalhaut 

E. 

104    4  49 

8996 

102  39  11 

8986 

101  13  44 

8944 

99  48  27 

•     8953 

4 

Sun 

W. 

79    8  54 

8396 

80  32  35 

8337 

81  56    4 

8347 

83  19  21 

8856 

Mars 

W. 

45  14  47 

3913 

46  40  41 

8993 

48    6  22 

8983 

49  31  53 

8949 

Spica 

W. 

39  40    8 

8009 

41   10    9 

3017 

42  40    1 

8043 

44    9  45 

8080 

* 

h  Aquile 

E. 

60  28    8 

3A87 

59    9  19 

3617 

57  51    3 

8648 

56  33  20 

8680 

Jupiter 

E. 

90  22  36 

'     9994 

88  .50  48 

9985 

87  19  13 

9043 

a5  47  49 

3959 

Fomalhaut 

E. 

92  44  41 

8999 

91  20  28 

8309 

89  56  27 

8818 

88  32  36 

3396 

5 

Sun 

W. 

90  13  14 

8397 

91  35  34 

8404 

92  57  46 

8410 

94  19  51 

8415 

Mars 

W. 

56  36  5:} 

8981 

-  58    1  27 

8987 

59  25  54 

8993 

60  50  14 

8999 

Spica 

W. 

51  3(1  23 

8060 

5.3    5  21 

8065 

54  34  14 

3069 

56    3    1 

8073 

Saturn 

W. 

24  12  10 

SOSS 

25  40  40 

8087 

27    9    5 

8091 

28  37  26 

8093 

a  Aquile 

E. 

50  13  56 

3870 

49    0    6 

8915 

47  47    1 

8963 

46  34  45 

4015 

Jupiter 

E. 

78  13  26 

3989 

76  43    0 

9996 

75  12  41 

8001 

73  42  30 

3006 

Fo«naIhaut 

E. 

81  36    0 

8373 

80  13  13 

8389 

78  50  36 

8301 

77  28    9 

8400 

a  Pegasi 

E. 

96  13  40 

8303 

94  49  32 

8308 

98  25  30 

8313 

92    1  33 

8318 

6 

Sun 

W. 

101     8  58 

8435 

102  30  35 

8488 

103  .52    9 

8489 

105  13  41 

8441 

Mars 

W. 

67  50  32 

3317 

69  14  24 

8319 

70  38  13 

3391 

72    1  59 

8393 

Spica 

W. 

63  25  51 

3068 

64  54  15 

3089 

66  22  38 

8091 

67  50  58 

8091 

Saturn 

W. 

35  58  23 

8105 

37  26  26 

8107 

38  54  27 

8107 

40  22  28 

3109 

.  a  Aquile 

E. 

40  47  28 

4346 

39  41  18 

4483 

38  36  26 

4597 

37  32  58 

4639 

Jupiter 
Fomalhaut 

E. 

66  12  .58 

8095 

64  43  17 

8097 

63  13  38 

8030 

61  44    2 

8080 

E. 

70  38  32 

8447 

69  17    9 

8456 

67  55  56 

8467 

66  34  55 

84n 

a  Pegasi 

E. 

85    3    7 

8388 

83  39  40 

3349 

82  16  17 

8345 

80  52  58 

8850 

1 
7 

Su^ 

W. 

112    1    8 

8440 

113  22  39 

8480 

114  44  11 

8487 

116    5  46 

8434 

Mars 

W. 

79    0  38 

8393 

80  24  24 

8391 

81  48  11 

8319 

83  12    0 

8317 

Spica 

W. 

75  12  37 

8090 

7()  40  59 

8088 

78    9  23 

8086 

79  37  50 

8083 

Situm 

W. 

47  42  28 

8106 

49  10  31 

3104 

50  38  36 

8101 

52    6  44 

8098 

Antares 

W. 

30  30  10 

8319 

31  54    0 

8996 

a3  18  16 

8978 

.34  42  53 

8960 

Jupiter 

E. 

54  16  16 

8031 

52  46  43 

8080 

51  17    8 

3080 

49  47  32 

8097 

Fomalhaut 

E. 

.59  52  48 

8535 

58  33    2 

8549 

57  13  32 

8563 

55  54  17 

8576 

a  Pegasi 

E. 

73  57  25 

8366 

72  34  30 

8870 

71  11  39 

8373 

69  48  52 

8377 

8 

Sun 

W. 

122  .54  34 

8416 

124  16  34 

8410 

125  38  39 

8404 

127    0  51 

8399 

Mars 

W. 

90  11  59 

8998 

91  36  12 

8994 

93    0  31 

8288 

94  24  56 

8989 

Spica 

VV 

87     1    0 

8065 

88  2J)  53 

8060 

89  58  51 

8055 

91  27  56 

8050 

Saturn 

W. 

59  28  22 

8060 

60  56  56 

8074 

62  25  37 

8o:o 

6:i  54  23 

8065 

J         I  AnUures 

W. 

41  50  41 

8188]    43  17    4 

8177 

44  43  41 

8164 

46  10  33 

8158 
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LUNAR  DiSTANCKti 

I. 

i  • 

8 

star's  IfMiM 

PL. 

PL 

< 

PL 

PL. 

Mid 

Koott. 

of 

Ulh. 

of 

Vlh. 

of 

IXh 

of 

Position. 

DiC 

« 

Diff. 

DHL 
3019 

ME 

• 

Japiter 

E. 

48^  1^  53 

8016 

4^48' ll' 

8099 

45""  18*  2^ 

43''  48'  S# 

SOli 

Fomalhaat 

E. 

54  as  19 

8M5 

53  16  89 

3619 

51  58  18 

8689 

50  40  18 

16i9 

a  Pegasi 

E. 

68  26    9 

SS80 

67    3  30 

3384 

65  40  55 

3388 

64  18  25 

3393 

9 

Sun 

W 

128  23    9 

9»i 

129  45  35 

3386 

131    8    8 

8379 

132  30  49 

SS79 

Mars 

W. 

95  49  28 

3376 

97  14    7 

8970 

98  38  54 

3364 

100    3  48 

sno 

Spica 

W. 

92  57    7 

8043 

94  26  26 

3038 

95  55  52 

3081 

97  V5  26 

Ufib 

Satam 

W. 

65  23  16 

8096 

66  52  17 

3069 

68  21  26 

2046 

69  50  43 

80S9 

Antares 

W. 

47  37  39 

3141 

49    4  59 

8130 

50  32  32 

8119 

52    0  19 

3108 

Jupiter 

E. 

36  18  22 

3094 

34  48    2 

3969 

33  17  36 

9966 

81  47    4 

9*19 

Foinalhaat 

E. 

44  16  43 

8794 

43  1  as 

8834 

41  47    8 

3877 

40  33  25 

3»94 

' 

a  Pie^asi 
a  Anetis 

E. 

57  27  23 

8438 

56    5  32 

sai 

54  43  50 

3489 

53  22  18 

3466 

E. 

100    6  21 

316-2 

98  39  26 

3164 

97  12  22 

3147 

95  45    9 

3130 

10 

Mars 

W. 

107  10  30 

3an 

108  36  20 

8900 

110    2  19 

9199 

111  98  30 

31M 

Saturn 

W. 

77  19  20 

3000 

78  49  33 

S901 

80  19  57 

9963 

81  50  31 

9973 

Antares 

W. 

59  22  33 

8093 

60  51  40 

3049 

62  21     1 

8081 

€3  50  35 

oeto 

a  Fe^asi 
a  Anetis 

E. 

46  38    4 

39'i3 

45  18    7 

3646 

43  58  84 

3671 

42  39  28 

3600 

E. 

88  26  47 

3101 

86  58  38 

8099 

85  30  19 

3084 

84    1  50 

3076 

11 

Satam 

W. 

89  26  17 

9090 

90  58    3 

9916 

92  30    1 

99C6 

94    2  12 

iC96 

Antares 

W. 

71  21  51 

3965 

72  52  47 

9964 

74  23  58 

9949 

75  55  23 

IMI 

a  Anetis 

E. 

76  36  55 

8036 

75    7  26 

3098 

73  37  48 

3090 

72    8    0 

3019 

Aldebaran 

E, 

109    3  11 

9804 

107  30  45 

9884 

105  58    6 

9874 

104  25  14 

9804 

112 

Saturn 

W. 

101  46  24 

9845 

103  19  54 

9833 

104  53  39 

9893 

106  27  37 

9813 

Antares 

W. 

8:135  58 

9876 

85    8  48 

9806 

86  41  51 

9866 

88  15    8 

9B44 

a  Af^uiUe 
a  Anetis 

W. 

41    5  52 

3907 

42  17  35 

3916 

43  80  31> 

3849 

44  44  58 

3713 

E. 

64  36  41 

9977 

63    6    0 

9979 

61  35  12 

3966 

60    4  17 

9M9 

Aldebaran 

E 

96  37  37 

9811 

95    3  24 

9801 

93  28  58 

9791 

91  54  18 

9T80 

13 

Antares 

W. 

96    4  59 

9799 

97  39  37 

9709 

99  14  29 

9779 

100  49  34 

9709 

a  Af^uiUe 
a  Anetis 

W. 

51  12  45 

3903 

52  33    6 

8460 

53  54  15 

3419 

55  16  10 

3389 

E. 

52  28  21 

9946 

50  57    0 

9946 

49  25  39 

9946 

47  54  19 

9M 

Aldebaran 

E. 

83  57  28 

9796 

82  21  23 

9716 

80  45    5 

9706 

79    833 

9006 

14 

a  Aquilft 

W. 

62  15  44 

3996 

63  41  24 

8198 

65    735 

3m 

66  34  16 

3101 

Fomalhaut 

W. 

31  25  22 

4177 

32S4  10 

4087 

33  45  13 

8911 

34  58  22 

3787 

Jupiter 
a  Arieds 

W. 

26  43  27 

9697 

28  21  45 

9616 

30    0  19 

9604 

31  39    7 

9683 

E. 

40  19    0 

9906 

38  48  30 

8001 

37  18  19 

3091 

35  48  32 

3049 

Aldebaran 

E. 

71    2  24 

96U 

69  24  29 

9686 

67  46  21 

• 

9694 

66    7  59 

9616 

15 

a  Aqnilie 

W. 

73  54    9 

3019 

75  23  17 

3087 

76  52  44 

3099 

78  22  30 

3006  j 

Fomalhaut 

W. 

41  29  49 

3301 

42  52  16 

3339 

44  15  50 

3978 

45  40  27 

0930   1 

Jumter 
Alaebaran 

W. 

39  56  52 

9649 

41  37    6 

9633 

43  17  34 

9694 

44  58  14 

1616 

E. 

57  52  56 

9610 

56  13  18 

9609 

54  33  27 

9661 

52  53  24 

1049 

Pollux 

E. 

101  34  41 

9649 

99  56  53 

9640 

98  18  53 

9631 

96  40  40 

»91 

16 

a  Aquiltt 

W 

85  55  21 

9910 

87  26  37 

994) 

88  58    4 

9968 

90  29  41 

^^^  ' 

Jupiter 

W. 

53  24  38 

9479 

55    6  30 

9466 

56  48  32 

9416 

58  30  46 

9460 

Fomalhaut 

W. 

52  56  a5 

3039 

54  26    0 

1007 

55  56    4 

9080 

57  26  42 

9864 

Aldebaran 

E. 

44  30  15 

9601 

42  49    3 

9494 

41    7  41 

9406 

39  26    8 

1479 

Pollux 

E. 

88  26  34 

9600 

86  47  11 

9679 

85    738 

9669 

83  27  55 

9v0P 

17 

a  AquilSB 

W. 

98    9  41 

99n 

99  41  56 

9901 

101  14  14 

9900 

102  46  83 

bSL 

xn. 
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/ 

GREENWICH  MEAN  ' 

TIME. 

( 

LUNAR  DISTAKOfiS. 

li 

BtV^fKMM 

P.  L. 

p.  L. 

P.L. 

P.L. 

«ii4 

Midniffht. 

of 

XVb. 

of 

XVJil^ 

of 

XXP>. 

of 

8 

Poritkm. 

o 

UK. 

DiC 

DiC 
8004 

UUL 

Jopiter 

E. 

42^^41 

aoH 

4Cf  4^  4^ 

8008 

39°  lef  d 

37'' 48  36 

9999 

Fotnalhaut 

E. 

49  23  40 

sets 

48    5  27 

8783 

46  48  42 

8730 

45  32  27 

8760 

a  Pegasi 

E. 

G356    1 

SIS8 

61  33  42 

8403 

60  11  29 

8408 

58  49  22 

8415 

9 

Son 

W. 

133  53  38 

sie4 

135  16  36 

8854 

136  39  44 

8347 

138    3    1 

8338 

Mara 

W. 

101  28  50 

SS4f 

102  54    2 

8349 

104  19  22 

8384 

105  44  61 

3935 

Spica 

W. 

98  55    8 

aoi8 

100  24  59 

8010 

101  54  59 

8003 

103  25    8 

9996 

Saturn 

W. 

71  20    8 

aosi 

72  49  42 

8094 

74  19  25 

8017 

75  49  17 

8888 

Antares 

W. 

53  28  19 

sorr 

54  56  32 

8008 

56  24  59 

8075 

57  53  89 

8064 

Jupiter 

E. 

30  16  25 

9971 

28  45  40 

9989 

27  14  47 

3908 

25  43  49 

9956 

Fotnalhaut 

E, 

39  20  30 

9Bft9 

38    830 

4041 

36  57  31 

4111 

35  47  40 

4191 

a  Pe^aai 

E. 

53    0  58 

84f9 

50  39  51 

8474 

49  18  58 

8489 

47  58  22 

8500 

a  Anetis 

E. 

94  17  47 

8113 

92  50  16 

8194 

91  22  36 

8116 

89  54  46 

8109 

10 

Mara 

AY. 

112  54  51 

8181 

114  21  23 

8171 

115  48    7 

3161 

117  15    2 

8103 

Saturn 

W. 

83  21  17 

3985 

84  52  14 

9955 

86  23  23 

3946 

87  54  44 

9936 

Antares 

W. 

65  20  23 

8009 

66  60  25 

9988 

68  20  40 

3987 

69  61    9 

99n 

a  Pe^asi 

E. 

41  20  54 

80M 

40    2  54 

8008 

38  45  33 

3799 

37  28  56 

8756 

a  Aneds 

E. 

82  33  11 

8060 

81    4  22 

8080 

79  35  23 

8053 

78    6  14 

8oa 

11 

Saturn 

W. 

95  34  36 

9800 

97    7  13 

9870 

98  40    3 

9886 

100  13    7 

3858 

Antares 

W. 

77  27    2 

9910 

78  68  55 

9909 

80  31    2 

3888 

82    323 

3867 

a  Anetis 

E. 

70  38    2 

8005 

69    7  55 

9997 

67  37  89 

3880 

66    7  14 

9964 

Aldebaran 

E. 

102  52    9 

9854 

101  18  51 

9844 

99  45  20 

9883 

98  11  35 

9898 

12 

Saturn 

W. 

108    1  48 

9801 

109  36  14 

9791 

111  10  54 

9781 

112  45  47 

9771 

Antares 

W. 

89  48  39 

9883 

91  22  24 

9838 

92  56  22 

9813 

94  80  84 

9809 

a  Ac^uiUe 
a  Anetis 

W. 

46    0  28 

8711 

47  17    3 

8853 

48  34  40 

3599 

49  63  15 

8549 

E. 

58  33  16 

9957 

57    2    9 

9958 

55  30  57 

9950 

53  60  41 

9946 

Aldebaran 

E. 

90  19  94 

3709 

88  44  16 

9759 

87    8  54 

9748 

85  33  16 

9738 

13 

Antares 

W. 

102  24  52 

*9753 

104    0  23 

9748 

105  36    6 

9783 

107  12    2 

3796 

a  Af^oilflB 
a  AnetSs 

W. 

56  38  47 

8846 

58    2    6 

8813 

59  26    3 

8989 

60  60  86 

8353 

E. 

46  23    1 

9959 

44  51  48 

9988 

43  20  42 

9965 

41  49  45 

9974 

Aldebaran 

E. 

77  31  47 

9005 

75  54  47 

9875 

74  17  33 

9864 

72  40    5 

9655 

14 

a  AquilflB 

W. 

68    1  24 

8199 

69  28  59 

8108 

70  56  59 

8088 

72  26  28 

8070 

Fomalhant 

W. 

36  13  27 

8097 

37  30  17 

8009 

38  48  42 

8598 

40    8  85 

8455 

Jupiter 
a  ArieUs 

W. 

33  18  12 

9583 

34  57  31 

9573 

36  37    4 

9583 

38  16  51 

3553 

E. 

34  19  13 

sori 

32  50  29 

8100 

31  22  27 

8148 

20  66  15 

319T 

Aldebaran 

E. 

64  29  24 

9005 

62  50  36 

9508 

61  11  85 

3587 

59  32  22 

9577 

15 

a  AquHse 

W. 

79  52  33 

3804 

81  22  53 

9963 

82  53  28 

3970 

84  24  18 

3980 

' 

Fomalhaut 

W. 

47    6    1 

8185 

48  32  28 

8143 

49  59  46 

9106 

51  27  60 

3071 

Jupiter 
Aldebaran 

W. 

46  39    7 

3508 

48  20  12 

9497 

50    1  29 

9489 

51  42  58 

9481 

E. 

51  13    9 

3584 

49  32  43 

9538 

47  52    5 

9517 

46  11  16 

9509 

Pdlox 

E. 

95    2  14 

9013 

93  23  36 

9804 

91  44  47 

9596 

90    5  46 

3566 

16 

a  Aqnibe 

W. 

92    1  27 

3990 

93  33  21 

3914 

95    522 

9909 

96  87  29 

9908 

Jupiter 

W. 

60  13  10 

3443 

61  55  44 

3485 

63  38  29 

9498 

65  21  24 

9491 

Fomalhaut 

W. 

58  57  52 

3931 

60  29  32 

9906 

62    1  41 

9887 

63  34  16 

3866 

Aldebaran 

E. 

37  44  25 

3471 

36    2  31 

3484 

34  20  27 

9467 

32  38  13 

9458 

Pollux 

E. 

81  48    3 

8553 

80    8    2 

3545 

78  27  52 

9540 

76  47  84 

3533 

17 

a  AquilflB 

W. 

104  18  52 

3901 

105  51    9 

3903 

107  23  24 

9907 

108  56  84 

3919 

21 
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xvn. 


GREENWICH  MEAN 

TIME. 

• 

LUNAR  DISTANCES. 

17 

Btor't  Namt 

Mid 

PodOon. 

Noon. 

P.L. 

of 

DIff. 

TTP>. 

PL. 
•f 

Dur. 

9408 
9833 
9880 
9437 
9693 
9767 

VIb. 

P.L. 

•f 

DIff. 

9401 
9817 
9866 
9431 
9619 
9760 

IXh. 

p.  I. 

of 
IHff. 

Jupiter 

Foinalhaut 

a  Pesasi 

Aldebaran 

PoUux 

Son 

W. 
W. 

w. 

E 

E. 

E. 

6f  4' 2^ 
65    7  16 
50  23    7 
30  55  50 
75    7    7 
137    0  50 

941S 
9849 
9900 

9443 

9M8 
97S4 

66  40  40 
51  55  15 
29  13  17 
73  26  33 
135  25  35 

783/    & 
68  14  25 
53  27  59 
27  30  35 
71  45  52 
133  50  11 

72°  14*  35 

69  48  31 
55    1  16 
25  47  44 

70  5    5 
132  14  38 

9809 
9831 
9494 

9614 
9744 

18 

Jupiter 
Fomalhant 
a  Pesasi 
Pollux 
Sun 

W. 

W. 

W. 

E. 

E. 

80  54^ 
77  43  27 
62  54  40 
61  39  44 
124  14  41 

9M0 

9743 
97S5 
9407 
9711 

82  38  59 
79  19  11 
64  30  33 
59  58  27 
122  38  16 

9360 

9799 

9790 

.      9496 

9706 

84  23  31 
80  55    9 
66    6  46 
58  17    8 
121    1  43 

9366 
9793 
9706 
9494 
9609 

86    8  11 
82  31  18 
67  43  18 
56  35  47 
119  25    2 

9349 

9716 
9609 
9494 

3894 

19 

Jupiter 
Fomalhaut 
a  Pe^i 
a  Anetis 
Pollux 
Sun 

W. 

W. 

W. 

W. 

E. 

E. 

94  53  24 
90  34  26 
75  50    4 
32  27  51 
48    9    2 
111  19  46 

9394 
90M 
96SB 
9998 
3400 

96  38  48 
92  11  26 
77  28    7 
34    I  42 
46  27  48 
109  42  21 

9390 
9681 
9630 
9789 
9604 
9669 

98  24  19 
93  48  32 
79    6  21 
35  36  34 
44  46  40 
108    4  50 

9316 
9678 
9699 
9741 
9609 
9666 

100    9  56 
95  25  42 
80  44  46 
37  12  19 
43    5  39 

106  27  11 

• 

9311 
9676 
9616 
9706 
9616 
3663 

20 

Jupiter^ 
a  re^td 
a  Anetis 
Pollux 
Sun 

W. 

W. 

W. 

E. 

E. 

108  59  36 
88  59    6 
45  21  20 
34  43  46 
98  17  22 

9990 
9fl80 
9878 
9580 
90« 

110  45  50 
90  38  20 
47    0  45 
33    4  23 
96  39    6 

9987 
9683 

9560 
9607 
9694 

112  32    9 
92  17  39 
48  40  36 
31  25  31 
95    0  44 

9989 
9679 
9643 
9699 
9690 

114  18  34 
P3  57    3 
50  20  50 
29  47  15 
93  22  16 

3f:9 

3sn 

9697 
9669 
9616 

21 

aPe^ 
a  Anetis 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

102  14  37 
58  46  51 
24  50  39 
85    8  39 

3573 
9467 
99S7 
9506 

103  54    9 
60  28  51 
26  36  57 
83  29  41 

9574 
9468 
9984| 
3604 

105  83  39 
62  11     4 
28  23  20 
81  50  38 

9677 
9440 
9981 
9601 

107  13    6 
63  53  29 
30    9  47 
80  11  31 

SS79 
9441 
9979 
9666 

22 

a  Arietb 
Aldebaran 

Sun 

W. 
W. 
E. 

72  28    3 
39    3    0 
71  55    1 

9411 
3308 
3576 

74  11  22 

40  49  49 
70  15  33 

9407 
9966 

9574 

75  54  47 
42  36  40 
68  36    3 

9403 
9963 
3673 

77  38  18 
44  23  34 
66  56  31 

3460 
9969 

3673 

23 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

86  16  47 
53  18  28 
58  38  27 

9801 
9966 
8668 

88    035 

55  529 

56  58  48 

9300 
9968 
9666 

89  44  24 
56  52  31 
55  19    9 

3300 
3958 
9669 

91  28  13 
58  39  32 
53  39  31 

9396 
9966 
3669 

24 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

67  34  23 
25  54  21 
45  21  40 

9966 

9664 
9677 

69  21  14 
27  31  22 
43  42  14 

9967 
9640 
9680 

71    8    2 
29    923 
42    2  51 

9960 
9603 
9683 

72  54  47 
30  48  14 
40  23  32 

9919 
9673 

9666 

25 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

81  47  17 
39  10  44 
32    8  21 

9901 
9486 
9610 

a3  33  29 
40  52  17 
30  29  39 

9906 
9478 
9616 

85  19  34 
42  34    1 
28  51    6 

3309 
9479 
9693 

87    5  31 
44  15  54 
27  12  42 

3307 
3466 
86e» 

29 

Sun 
Antares 
a  Aquils 

W. 

E. 

E. 

19    4  32 
43  57  27 
92  54  55 

9069 
9746 
3056 

20  35  33 
42  21  48 
91  25  52 

9976 
9760 
3070 

22    6  16 
40  46  39 
89  57    6 

3080 
3709 
3084 

23  36  43 
39  12    1 
88  28  37 

3609 

9617 
8006 

30 

Sun 
Antares 
a  Aquil» 
Jupiter 

W. 
E. 
£. 
E. 

31    4  43 
31  27  42 
81  10  .52 

110  58  20 

3073 
9979 
3189 

32  33  26 

29  56  54 

79  44  21 

109  21  38 

3087 
3019 
3900 
9713 

34    I  52 

28  26  56; 

78  18  12' 

107  45  15' 

3101 
3064 

3990 
3796 

35  30    0 

26  57  50 

76  52  26 

106    9  10 

3116 
3106 
S939 

9746 

xvm. 
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» 

GBEEJNVVICH  MEAN  ' 

TTME. 

- 

LUNAR  DISTANCES 

I 

• 

¥ 

17 

PoiUkm. 

Midnight, 

PL. 

of 

Difl. 

xv«». 

P.L. 

of 

Difl. 

x\m^' 

P.L. 

of 

Difl. 

9877 
9768 
9760 
9406 
9508 
9734 

XXlk. 

P.L. 
of 

Jupiter 

Fcnnalhiat 

a  Pecasi 

Aldebarao 

Pollnv 

Son 

W. 

W. 

W. 

E. 

E. 

E. 

73°  58' 2d 
71  22  56 
5635    3 
24    4  44 
68  24  H 
130  38  56 

sass 

9788 
9810 
9418 
3ftlO 
9787 

75°  45^11 
72  57  39 
58    9  18 
22  21  35 
66  43  12 
129    3    5 

9883 

3n5 

9788 
9419 
9506 
2731 

77  26'li' 
74  32  40 
59  44    1 
20  38  17 
65    2    7 
UJ7  27    6 

O         f       1* 

79  10  18 
76    7  57 
61  19    9 
18  54  50 
63  20  58 
125  50  58 

mi 

9753 
3753 
9400 
3400 
3717 

18 

Jupiter 
Fomallisat 
a  Peoasi 
Pollux 
Son 

W. 

W. 

W. 

E. 

E. 

87  52  59 
84    737 
6920    8 
54  54  25 
117  48  14 

9344 

9708 
9680 
94M 
9068 

89  37  54 
85  44    6 
70  57  15 
53  13    2 
116  11  18 

9880 
9701 
9660 
9404 
9683 

91  22  57 
87  20  45 
72  34  37 
51  31  40 
114  34  15 

9884 
9695 
9657 
9405 
96n 

93    8    7 
88  57  32 
74  12  14 
49  50  20 
112  57    4 

9890 
9680 
9648 
9407 
9679 

19 

Jupiter 
Fomalhaut 
a  Pejrasi 
a  Anetis 
Pollux 

SUK 

W. 

W. 

W. 

W. 

E. 

£. 

101  55  40 
97    2  55 
82  23  21 
38  48  51 
41  24  48 

104  49  26 

9607 
9673 
9608 
9676 
9t9S 
9646 

103  41  30 
98^  11 
84    2    5 
40  26    5 
39  44    9 

103  11  34 

9309 
3673 
9601 
9646 
9584 
9649 

105  27  26 

100  17  29 
85  40  58 
42    3  57 
38    343 

101  33  36 

9396 

9673 
3596 
9691 
9546 
9636 

107  13  29 
101  54  47 
87  19  59 
43  42  23 
36  23  34 
99  55  32 

9994 
9679 
9501 
9500 
9561 
9688 

20 

Jupiter 
a  re^i 
a  Anetis 
Pollux 
Sux 

W. 

W. 

W. 

E. 

£. 

116    5    3 
95  36  30 
52    1  26 
28    9  42 
91  43  43 

9976 
9574 
9613 
9701 
9619 

117  51  38 
97  16    0 
53  42  22 
2633    3 
90    5    5 

9373 
3573 
9500 
9750 
9608 

119  38  17 
98  55  32 
55  23  35 
24  57  30 
88  26  21 

9270 
9579 
9488 
9811 
9604 

121  25    1 

100  35    5 

57    5    5 

23  23  17 

86  47  32 

9966 

9578 
9477 
9887 
9601 

21 

aPe^i 

a  Anetis 

Aldebaran 

Sun 

W. 
W. 
W. 
E. 

108  52  30 
65  36    5 
31  56  18 
78  32  20 

9688 

9434 
9976 
9566 

110  31  48 
67  18  51 
33  42  53 
76  53    5 

9588 
9437 
9373 
9563 

112  11    0 
69    1  47 
35  29  32 
75  13  47 

9008 
9433 
9971 
9581 

113  50    4 
70  44  51 
37  16  14 
73  34  26 

9660 
9416 
9968 
9578 

22 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
£. 

79  21  53 
46  10  30 
65  16  57 

9807 
9360 
3070 

81    5  32 
47  57  28 
63  37  21 

9804 
9360 
9860 

82  49  15 
49  44  27 
61  57  44 

9808 
9950 
9560 

84  33    0 
51  31  27 
60  18    6 

9801 
9956 
9668 

33 

a  Arietis 

Aldebaran 

Sun 

W. 
E. 

98  12    2 
60  26  33 
5159  53 

9801 
9350 
3570 

94  55  49 
62  13  33 
50  20  17 

9804 
9960 
9571 

96  39  33 
64    032 
48  40  42 

9806 
9961 
9573 

98  23  14 
65  47  29 
47    1  10 

9800 
9368 
9574 

34 

Aldebaran 

PoUux 

Sun 

W. 
W, 
E. 

74  41  27 
32  27  46 
38  44  18 

9076 
9648 
3601 

76  28    2 
34    7  53 
37    5  10 

9979 
9537 
9604 

78  14  33 
35  48  28 
35  26    7 

9983 

9611 
9800 

80    0  58 
37  29  26 
33  47  11 

9987 
9407 
9604 

25 

Aldebaran 

PoUux 

Sun 

W. 
W. 

£. 

88  51  20 
45  57  55 
25  34  27 

9813 
3469 
3688 

9037    0 
47  40    1 
23  56  23 

9830 
9463 
9646 

92  22  31 
49  22    8 
22  18  31 

3896 
9461 
9655 

94    7  52 
51    4  16 
20  40  51 

9888 
9461 
9666 

39 

Sun 
Antares 
a  Aquila 

W. 

B. 

E. 

25    653 
37  37  55 

87    025 

8016 
3846 

aii4 

26  36  47 
36    425 
85  32  32 

8080 
9878 
8190 

28    623 
34  31  31 

84    4  58 

8048 
2008 
8U7 

29  35  42 
32  59  16 
82  37  45 

8066 
9085 

8168 

30 

Sun 
Antares 
a  Aquibs 
Jupiter 

W. 
E. 
E. 
E. 

36  57  51 

25  29  47 

75  27    3 

104  33  22 

3180 
8164 
8350 
3758 

38  25  24 

24    2  55 

74    2    4 

102  57  53 

81U 
3330 
8981 
9767 

39  52  40 

22  37  21 

72  37  30 

101  22  42 

3150 
8804 
8808 

3780 

41  19  38 
21  13  14 
71  13  22 

99  47  48 

8178 
8388 

3895 
3703    1 
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OCTOBER,    1867. 


I. 


AT  OBEENWICH  APPABENT  NOON. 


,   J 


i 

I 


Taes. 
Wed. 
Thur. 

Fri. 

Sat 
iSciit* 

Mbn. 
Tues. 
Wed. 

Thar. 

Fri. 

Sat. 

Sun. 
lion. 
Ttoes. 

Wed. 
Thar. 
Fri. 

Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Taes. 
Wed. 
Thur. 

Fri. 


I 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
13 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 
31 

32 


THE  SUN'S 


Apparent 
Bight 


h      m      • 

12  28  44.17 
12  32  21.69 
12  35  59.50 

12  39  37.63 
12  43  16.09 
12  48  54.89 

12  50  34.05 
12  54  13.61 
12  57  53.591 


IS 
13 
13 


1  34.00 
5  14.85 
8  56.19 


13  12  38.02 
13  16  20.37 
13  20  3.261 

13  23  46.72 
13  27  30.78 
13  31  15.45 

13  35  0.74 
13  38  46.67 
13  42  83.26 

13  46  20.54 
13  50  8.51 
13  53  57.17 

13  57  46.551 

14  1  86.66 
14  5  27.51 

14  9  19.10 
14  13  11.45 
14  17  4.56 
14  20  58.43 

14  24  53.09 


DUtfor 
Iboor. 


• 

0.072 
9.0d)| 

9.097 
9.111 
9.126 

0.143 
0.158 
0.176 

9.195 
0.214 
0.334 

0.355 
0.978 
0.301 

0.335 
0.350 
9.376 

9^03 
9.430 

0.456 

0.485 
9.514 
0.543 

9.573 
0.604 
0.635 

9.666 
0.698 
0.730 
0.763 


JLppOTtmX 


8.  3 


d  19.9 
3  29  38.1 
3  52  54.1 


Dlftfor 
llioar. 


4  16    7.4 

4  39  17.5 

5  2  24.1 

5  25  26.8 

5  48  2a^ 

6  11  19.0 

6  34    7.9 

6  56  51.5 

7  19  29.5 

7  42     L5I 

8  4  27.1 
6  26  45.91 

8  48  57.6 

9  11     1.9 
9  32  58.4 

9  54  46.5 
10  16  25.9 
10  37  56.4 

10  59  17.7 

11  20  29.2 

11  41  30.5 

12  2  21.2 
12  23    0.8 

12  43  29.1 

13  3  45.6 
13  23  49.8 

13  43  41i^ 

14  3  19.5 


0.794    S.14  22  44.41   48.34 


8«nt- 


II 
58.33 

58.33 

58.12 

58.00 
57.861 
67.70 

57.53 
57.35 
57.15 

56.94 
56.71 
66.47 

56.31 
55.94 
55.65 

55.34 
55.03 
54.68 

64.33 
63.96 
63.58 

53.18 
53.77 
63.34 

61.80 
51.43 
60.93 

60.43 

49.90 

49.36) 
48.81 


f.42 
1.70 
6     1.98 


6 
6 
6 


6 
6 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


6 
6 
6 

6 
6 
6 
6 


2.27 
2.56 
2.84 

3.12 
3.40 
3.68 

4.96 
4.24 
4.52 

4.79 
5.07 
5.34 

5.61 

5.88 
6.15 

6.41 
6.68 
6.94 

7.20J 
7.46 
7.72 

7.98 
8.24 
8.50 

8.76 
9.02 
9.28 
9.53 


16    9.79 


Stdeml 
Hid* 
or  the 


the 


64.35 

64.39 
64.44 

64.49 
64.54 
64.60 

64.66 
64.72 

64.78 

64.85 
64.92 
64.99 

65.07 
65.15 
65.23 

65.31 
65.40 
65.49 

65.58 
65.67 
65.77 

65.86 
65.96 
66.06 

66.16 
66.26 
66.37 

66.48 
66.59 
66.70 
66.81 

66.93 


IqiMllOBOf 


t»U 

MtbtraeU4 

Apportnt 


m      N 

6  14.04 
0  38.01 

0  51.70 

1  10.08 
1  28.12 

1  45.831 

2  an 

2  20.11 
2  36.64 

2  52.74 

3  8^ 
3  23.57 

3  38^25 

3  52.42 

4  6X>4| 

4  19.09 
4  31.55 
4  43.40 

4  5463 

5  h3S\ 
5  15.16 

5  24.42 
5  32.98 
5  40.84 

5  48.00 

5  54.43 

6   ai2 

6  5.061 
6  9.25 
6  12.68 
6  15.85 


16  17.25 


Biff,  ftir 
1 


■ 

0.797 
0.785 
0.772 

0.756 
0.744 
0.729 

0.714 

0.697' 
0.680 

0.661 
0.643 
0.623 

0.601 
0.570 
0.556 

0.533 
0.507 
0.481 

0.454 
0.437 
0.390 

0.371 
0.348 
0.313 

0.383 
OJKiS 
0.331 

0.190 
0.156 
0.196 
(M)9I 

0.063 


Not!.— Itoa 


oflfat 


ttaj  h«  fboDi  hf  MbtiMtfoff  Oi.18  ftoa  th» 
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OCTOBER,    1867. 


AT  6BEENWICH  MEAN  NOON. 


leu 


i 

§ 

^ 

a 

i 

1 

^ 

ys 

k 

B 

Tnes. 

1 

Wed. 

2 

Thar. 

3 

Fri. 

4 

Sat 

5 

a 

6 

Hon. 

7 

Tnes. 

6 

Wed. 

9 

Thtir. 

10 

Fri. 

11 

Sat 

12 

«^f7l« 

13 

Moil. 

14 

Toes. 

15 

Wed. 

16 

Thtir. 

17 

Fri. 

18 

Sat. 

19 

Sttiu 

20 

SSOtL 

21 

Tnes. 

22 

Wed. 

23 

Thar. 

24 

Pri. 

25 

Sat. 

26 

Sm: 

27 

Mon. 

28 

Toes. 

29 

Wed. 

30 

Tlitir. 

31 

Fri. 

32 

THE  SUITS 


Jpptmnt 
BigM 


h     m       • 

12  28  45.72 
12  32  23.29 
12  36  1.15 

12  39  39.32 
12  43  17.83 
12  46  56.68 

12  5a  35.89 
12  54  15.501 

12  57  55.52 

13  1  85.97 
13  5  16.87 
13  858.25 

13  12  40.12 
13  16  22.51 
13  20  5.451 

13  23  48.95 
13  27  33.04 
13  31  17.75 

13  35  3.08 
13  38  49.05 
13  4Si  35.67 

13  46  22.98 
13  50  1098 
13  53  59.67 

13  37  49.07 

14  1  39.20 
14  5  30.07 

14  9  21.69 
14  13  14.06 
14  17  7.19 
14  21  1.081 

14  24  55.75 


IMftfor 
llioar. 


■ 
9U)60 

9.073 

9.064 

9.097 
9.111 
9.196 

9.148 
9.158 
9.176 

9.195 
9.214 
9.234 

9.255 
9.278 
9.301 

9.325 
9.350 
9.376 

9.402 
9.429 
9.456 

9485 
9.514 
9.543 

9.573 
9.604 
9.635 

9.666 
9.69S 
9.730 
9.762 

9.794 


Deeflnatkn. 


s. 


II 


3  6  29.8 
8  29  48.4 
8  53    4.6 

4  16  18.1 

4  39  28.5 

5  2  35.4 

5  25  38.3 

5  48  36.9 

6  11  31i> 

6  34  20.2 

6  57    44) 

7  19  42^ 

7  42  14^ 

8  4  40X> 
8  26  59.0 

8  49  10.9 

9  11  15.3 
9  33  11.8 

9  55  0.0 
10  16  39.5 
10  38  10.1 

10  59  31.4 

11  20  42.9 

11  41  44.21 

12  2  34.9 
12  23  14.5 

12  43  42.7 

13  3  59.1 
13  24    3.2 

13  43  54.51 

14  3  32.7 


S.14  22  57.5 


for 
Ihonr 


58.32 
58.23 
58.12 

56.00 
57.86 
57.70 

57.53 
57.35 
57.15 

56.94 
56.71 
56.47 

56.21 
55.94 
55.65 

55.34 
55.02 
54.68 

54.33 
53.96 
53.58 

53.18 
52.77 
52.34 

51.89 
51.42 
50.93 

50.42 

49.90 
49.36 

4a8i 


Sqnalkmof 

addtdU 
TUnt. 


0  14.17 
0  33.15 

0  51.84 

1  10.22 
1  28.26 

1  45.97 

2  3.31 
2  20.25 
2  36.78 

2  52.88 

3  8.54 
3  2a71 

3  38.39 

3  52.55 

4  6.17 

4  19.22 
4  31.66 
4  43.52 

4  54.TO 

5  5.33 
5  15.26 

5  24.51 
5  33.06 
5  4a92 

5  4a07 

5  54.50 

6   ai8 

6  5.11 
6  9.30 
6  12.72 
6  15.39 


48.241   16  17.27 


Diff.for 
Ihour. 


• 

0.797 
0.765 
0.772 

0.758 
6.744 
0.729 

0.714 
0.697 
0.660 

0.661 
0.642 
0.682 

0.601 
0.579 
0.566 

0.532 
0.507 
0.461 

0.454 
0.427 

0.399 

0.371 
0.342 
0.313 

0.263 
0.252 
0.221 

0.190 
0.156 
0.196 
0.094 


TlflM. 


h     m      • 

2  38  59.89 
2  42  56.44 
2  46  52.99 

2  50  49.54 

2  54  46.09 
12  58  42.65 

3  2  39.20 
3  6  35.75 
3  10  32.30 

3  14  28.85 
8  18  25.41 
3  22  21.96 

3  26  18.51 
3  30  15.06 
3  34  11.62 

3  38  8.17 
3  42  4.72 
3  46     1.27 

3  49  57.83 
3  53  54.38 

3  57  50.93 

4  1  47.49 
4  5  44.04 
4    9  40.59 

4  18  37.14 
4  17  33.70 
4  21  20J25 

4  25  26.80 
4  29  2a36 
4  33  19.91 
4  37  16.47 


0.(«|   14  41  13.02 


N(yiB>'~Tto 


fbr 


Vwm 
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THE  SUN'S 


8 

s 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


274 
275 
276 

277 
278 
279 

280 
281 
282 

283 
284 
285 

286 
287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


TVw  LONOITUDB. 


187''  50' 


9*0 


188  49  14.7 

189  48  22.2 

190  47  31.7 

191  46  42.8 

192  45  55.6 

193  45  10.2 

194  44  26.7 

195  43  44.9 

196  43  4.9 

197  42  26.8 

198  41  50.6 

199  41  16.4 

200  40  44.2 

201  40  14.2 

202  39  46.4 

203  39  209 

204  38  57.5 

205  38  36.3 

206  38  17.4 

207  38  0.9 

208  37  46.6 

209  37  34.5 

210  37  24.6 

211  37  16.9 

212  37  11.3 

213  37  7.7 

214  37  6.1 

215  37  6.4 

216  37  8.5 

217  37  12.4 

218  37  17.9 


49  2^.8 
48  42.5 
47  49.9 

46  59.3 
46  10.3 

45  2ao 

44  37.6 
43  54.0 
43  12.1 

42  32.0 
41  53.8 
41  17.6 

40  43.3 
40  11.0 
39  40.9 

39  13.0 
38  47.4 
38  23.9 

38  2.6 
37  43.6 
37  27.0 

37  12.6 
37  0.4 
36  50.4 

36  42.6 
36  36.9 
36  2SJ2 

36  31.5 
36  31.7 
36  33.7 
36  37.5 

36  42.9 


Mftfor 
Ihoar. 


147.70 
147.78 
147.85 

147.92 
148.00 
1430)7 

14ai5 
148.22 

148.30 

148.37 
148.45 
148.53 

148.62 

148.70 
148.79 

148.88 
148.98 
1490)7 

149.17 
149J% 
149.36 

149.45 
149.54 
149.63 

149.72 
149.81 
149.89 

149.97 
150.05 
150.13 
150.90 


LATITUDE. 


-4-0.41 
0.46 
0.47 

0.45 
0.40 
0.32 

0:Z2 
-h0.11 

— ao2 

0.16 
0.29 
0.42 

0.53 
0.62 
0.68 

0.71 
0.71 
0.68 

0.62 
0.54 
0.44 

0.32 

0.19 

—0.05 

-4-0.08 
0.19 
0.28 

0.36 
0.41 
0.43 
a42 


150.271  -4-0.38 


Logutttun 

oTtlM 

Radias  Voetor 

of  the 

DIS.  ftyr 

Barth. 

1  hoar. 

0.0002624 

52.8 

.0001355 

53.0 

0.0000081 

53.2 

9.9998802 

53.3 

.9997522 

53.4 

.9996241 

53.4 

.9994961 

53.3 

.9993685 

53.1 

.9992413 

52.9 

.9991146 

52.6 

.9989886 

52.3 

.9988635 

52.0 

.9987392 

51.6 

.9986158 

51.2 

.9984934 

50.8 

.9983719 

50.4 

.9982513 

50.1 

.9981315 

49.8 

.9980124 

49.5 

.9978939 

49.2 

.9977760 

49.0 

.9976586 

48.8 

.9975416 

48.7 

.9974249 

48.5 

.9973085 

48.4 

.9971924 

48.3 

.9970765 

48.2 

.9969609 

48.1 

.9968455 

48.0 

.9967304 

47.9 

.9966156 

47.7 

9.9965013 

47.4 

or 

BMrnyOh. 


h      m      • 

1  19  8.55 
1  15  12.65 
1  11  16.75 

1  7  20.84 
1  3  24.93 
0  59  29.02 

0  55  33.11 
0  51  37.21 
0  47  41.30 

0  43  45.39 

0  39  49.48 
0  35  53.57 

0  31  57.66 
0  28  1.76 
0  24     5.85 

0  20  9.95 
0  16  UM 

0  12  iai4 

0  8  22^24 
0  4  26.33 
0    0  30.42 

9  56  34.51 
9  52  38.60 
9  48  42.69 

9  44  46.78 
9  40  50.88 
9  36  54.97 

9  32  59.06 
9  29  ai6 
9  25  7.25 
9  21  11.34 

9  17  15.49 


Nont  X 


to  tto  Due  aqniDOz  or  lh«  datt,  X' lo  Uw  MMM  noioox  of  jADMiy  Od. 
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GREEM  WICH 

MEAN  TIME. 

'     a 

a 

THE 

MOON'S 

( 

• 

'  a 

'3 

BKMTPTAMKTKE. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PAS8AQB. 

;  "6 

AGE. 

Noon. 

BUdnigbt. 

NOOD. 

I>tff.for 
Ihoor. 

Bfidniglit 

Dlftlbr 
Ihour. 

Diff.for 
Ihoar. 

m 
1.99 

1.99 

1.99 

1 

2 
3 

1^    1^.9 

15    2.7 
14  55.5 

1        a 

15    7.1 
14  58.8 
14  52.8 

55  40.1 
55     6.3 
54  39.7 

u 
-1.53 

1.27 

0.93 

55  2^.5 
54  52.0 
54  29.7 

If 
-1.41 

1.11 

0.73 

h      m 

2  43.3 

3  31.0 

4  18.8 

d 

3.5 
4.5 
5.5 

4 
5 
6 

14  50.7 
14  48.6 
14  49.4 

14  49.3 
14  48.6 
14  50.8 

54  22.1 
54  14.5 
54  17.4 

0.53 
-0.10 
+0.34 

54  17.0 
54  14.6 
54  22.7 

-0.32 

+0.12 

0.55 

5    6.5 

5  54.0 

6  41.2 

1.99 
1.97 
1.96 

6.5 
7.5 

8.5 

7 
8 
9 

14  53.0 

14  59.2 

15  7.5 

14  55.8 

15  3.1 
15  12.4 

54  30.5 

54  53.2 

55  24.1 

0.75 
1.13 
1.42 

54  40.8 

55  7.7 
55  41.9 

0.95 
1.29 
1.54 

7  28.1 

8  14.6 

9  0.9 

1.94 
1.93 
1.93 

9.5 
10.5 
11.5 

10 
11 
12 

15  17.6 
15  28.6 
15  39.8 

15  23.0 
15  34.2 
15  451 

56     1.0 

56  41.4 

57  22.3 

1.63 
1.71 
1.67 

56  21.0 

57  2.0 
57  42.0 

1.69 
1.70 
1.60 

9  47.5 

10  34.7 

11  23.0 

1.95 
1.98 
2.04 

12.5 
13.5 
14.5 

13 
14 
15 

15  50.2 

15  59.2 

16  6.2 

15  54.9 

16  ao 

16  8.9 

58    0.7 
58  33.8 
58  59.5 

1.50 
1.24 
0.90 

58  18.0 

58  47.7 

59  9.3 

1.38 
1.07 
0.72 

12  12.9 

13  4.9 
13  59.2 

2.12 
2.22 
2.31 

15.5 
16.5 
17.5 

16 
17 
16 

16  10.9 
16  13.3 
16  13.6 

16  12.4 
16  13.7 
16  13.0 

59  16.8 
59  25.6 
59  26.5 

0.54 
+0.20 
-0.10 

59  22.2 
59  26.9 
59  24.5 

0.37 
+0.04 
-0.23 

14  55.7 

15  53.6 

16  52.0 

2.39 
2.43 
2.43 

18.5 
19.5 
20.5 

19 
20 
21 

16  12.1 
16    9.1 
16    6.1 

16  10.8 
16    7.2 
16    2.7 

59  21.0 
59  10.2 
58  55.4 

0.35 
0.54 
0.69 

59  16.2 
59    3.3 
58  46.7 

0.45 
0.62 
0.76 

17  49.8 

18  46.0 

19  40.1 

2.38 
2.30 
2.21 

21.5 
22.5 
23.5 

22 
'  23 

1  24 

16    0.1 
15  54.2 
15  47.5 

15  57.3 
15  51.0 
15  43.8 

58  37.1 
58  15.5 
57  50.7 

0.83 
0.97 
1.09 

58  26.7 
58    3.5 
57  37.2 

0.90 
1.03 
1.16 

20  32.1 

21  22.3 

22  11.2 

2.13 
2.06 
2.02 

24.5 
25.5 
26.5 

25 
26 

27 

15  39.9 
15  31.7 
15  23.0 

15  35.9 
15  27.4 
15  18.6 

57  22.9 
56  52.6 
56  20.7 

1.21 
1.30 
1.34 

57    8.0 
56  36.8 
56    4.6 

1.26 
1.33 
1.33 

22  59.2 

23  47.0 

6 

1.99 
1.99 

27.5 
28.5 
29.5 

,28 
29 
30 

,31 

15  14.3 
15    6.0 
14  58.6 
14  52.8 

15  10.0 
15    2.1 
14  55.5 
14  50.5 

55  48.7 

55  ia3 

54  51.3 
54  29.7 

1.31 
1.21 
1.02 
0.76 

55  33.2 
55    4.2 
54  39.7 
54  21.6 

1.27 
1.13 
0.90 
0.59 

0  34.7 

1  22.7 

2  10.8 

2  59.0 

• 

1.99 
2.00 
2.01 
2.00 

1.0 
2.0 
3.0 
4.0 

32 

14  48.9 

14  47.8 

54  155 

-0.42 

54  11.5 

-0.23 

3  46.9 

1.98 

5.0 

« 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATIOn! 

Qonr. 

Bl^t  AMonuAon. 

INff. 
for  Im. 

Deelinatlon. 

DIff. 
for  1  m. 

Hoar. 

Bight  AaoMukm. 

Dur. 

fbrlm. 

DMnBftCkm. 

Dtf. 
fbrlm. 

TUESDAY   1. 

THURSDAY  a 

I 

a 

h    m   • 
15  17    0.60 

• 
9.0013 

8. 13  1^  5I.I 

f 

74)50 

0 

h     m     • 
16  57  22.84 

• 
9.0008 

8.  if  24  4^.9 

* 
8.906  ^ 

1 

15  19    6.08 

9.ons 

13  20  55.3 

6J64 

1 

16  59  28.28 

94)007 

17  28    2.1 

8.919  , 

2 

15  21  1 1.56 

9.0913 

13  27  52.2 

6.01s 

2 

17    1  33.72 

9.0006 

17  31  12.3 

S.198 

3 

15  23  17.03 

9.0013 

13  34  44.8 

6.841 

3 

17    3  3i>.I5 

94)005 

17  34  17.4 

8.^44 

4 

15  25  22.50 

9.0011 

13  41  33.1 

6.760 

4 

17    5  44.58 

94)904 

17  37  17.5 

9.000 

5 

15  27  27.97 

9.0911 

13  48  17.0 

6.606 

5 

17    7  50.00 

94)903 

17  40  12.5 

9.875 

6 

15  29  33.43 

9.0910 

13  54  56.6 

6.69S 

6 

17    9  55.42 

9.0003 

17  43    2.5 

9.7tl 

7 

15  31  38.89 

9.0910 

14    1  31.8 

6.660 

7 

17  12    0.83 

94)001 

17  45  47.4 

9.766 

8 

15  33  44.35 

9.0910 

14    8    2.6 

6.476 

8 

17  14    6.23 

94)000 

17  48  27.2 

9jm 

9 

15  35  49.81 

9.0010 

14  14  28.9 

6.409 

9 

17  16  11.62 

94)806 

17  51     1.9 

9.517 

10 

15  37  55JJ7 

90)900 

14  20  50.6 

6.998 

10 

17  18  17.01 

94)881 

17  53  31.6 

9.458 

11 

15  40    0.73 

9.0000 

14  27    8.2 

6.953 

11 

17  20  22.39 

94)606 

17  55  .'56.2 

9.888 

12 

15  42    6.18 

9U)900 

14  33  21.2 

6.178 

12 

17  22  27.76 

9.0805 

17  58  15.7 

9.988 

13 

15  44  11.64 

9.0910 

14  39  29.6 

6.108 

13 

17  24  33.12 

94)8M 

18    0  30.1 

9.108 

14 

15  46  17.10 

9.0000 

14  45  33.5 

64)97 

14 

17  26  38.47 

9.0809 

18    2  39.4 

9.118 

15 

15  48  22.56 

9.0900 

14  51  32.8 

5.061 

15 

•  17  28  43.81 

94)880 

18    4  43.6 

9.099 

16 

15  50  28.01 

9.0000 

14  57  27.6 

5.874 

16 

17  30  49.14 

9.0888 

18    6  42.7 

1.M8 

17 

15  52  33.46 

9.0000 

15    3  17.7 

5.707 

17 

17  32  54.46 

94)886 

18    8  36.7 

1.858  1 

18 

15  54  38i« 

9.0010 

15    9    3.3 

5.730 

18 

17  34  59.77 

94)684 

18  10  25.6 

1.778  1 

19 

15  56  44.38 

9.0010 

15  14  44.3 

5.64S 

19 

17  37    5.06 

9.0881 

18  12    9.4 

1.087 

20 

15  58  49.84 

9.0910 

15  20  20.6 

5.506 

20 

17  39  10.34 

9.0870 

18  13  48.0 

1.089 

21 

16    0  55.30 

9.0910 

15  25  52.3 

5.488 

21 

17  41  15.61 

94)8n 

18  15  21.5 

LSM 

22 

16    3    0.76 

aj»l\ 

15  31  19.2 

5.410 

22 

17  43  20.86 

94)815 

18  16  49il 

luai 

23 

16    5    6J22 
WED 

9.0911 

NESD 

S.15  36  41.5 
AY  2. 

5.aai 

23 

17  45  26.10 
FB 

9.0879 

IDAY 

S.18  18  13.2 
4 

LJ45 

0 

16    7  11.69 

94)911 

S.I5  41  59.0 

5.959 

0 

17  47  31.32 

94)670 

S.18  19  31.3 

1.900 

1 

16    9  17.15 

9.0911 

15  47  11.8 

5.17S 

1 

17  49  36J53 

9.0867 

18  20  44.3 

I.I74 

2 

16  11  22.62 

9.0019 

15  52  19.8 

54)04 

2 

17  51  41.72 

94)865 

18  21  52.3 

L080 

3 

16  13  28XJ& 

9.0019 

15  57  23.1 

5.015 

3 

17  53  46JdO 

941063 

18  22  54.9 

uon  > 

4 

16  15  33.56 

9U)9I9 

16    2  21.6 

4.085 

4 

17  55  52.06 

94)650 

18  23  52.5 

0.010 

5 

16  17  39.03 

9.0019 

16    7  15.3 

4.855 

5 

17  57  57.20 

94)8I» 

18  24  45.0 

OJBOi 

6 

16  19  44.50 

9.0019 

16  12    4.2 

4.774 

6 

18    0    2.32 

94)859 

18  25  32.3 

0.747 

7 

16  21  49.97 

9.0019 

16  16  48J2 

4.603 

7 

18    2    7.42 

9.0849 

18  26  14J; 

Oj061 

8 

16  23  55.44 

%09n 

16  21  27.3 

44113 

8 

18    4  12.51 

94)846 

18  26  51.6 

0.870 

9 

16  26    0.91 

9U)019 

16  26    1.6 

4.537 

9 

18    6  17.58 

9.0848 

18  27  23.6 

0.400 

10 

16  28    6.38 

9.0019 

16  30  31.1 

4.469 

10 

18    8  22.62 

9.6844) 

18  27  50.4 

0.400 

11 

16  30  11.85 

9.0019 

16  34  55.7 

4J71 

11 

18  10  27.65 

94)686 

18  28  12.1 

MIO 

12 

16  32  17.32 

9.0019 

16  39  15.6 

4.900 

12 

18  12  32.65 

94839 

18  26  28.7 

0.904 

13 

16  34  22.79 

9.0019 

16  43  30.5 

4.908 

13 

18  14  37.63 

94)838 

18  28  40.2 

0.148 

14 

16  36  28.26 

94)019 

16  47  40.4 

4^96 

14 

18  16  42.59 

94)834 

18  28  46.5 

04)08 

15 

16  38  33.73 

94)911 

16  51  45.4 

44)43 

15 

18  18  47.52 

9.0830 

18  28  47.8 

0.099 

16 

16  40  39.19 

94)911 

16  55  45.4 

3.061 

16 

18  20  52.43 

9.0817 

18  28  43.9 

0.107 

17 

16  42  44.66 

9.0011 

16  59  40.5 

8.878 

17 

18  22  57.32 

9w08ie 

18  26  84.9 

0.190 

18 

16  44  50.12 

941011 

17    3  30.6 

S.706 

18 

18  25    2.18 

9.0600 

18  26  20.8 

OJ10 

19 

16  46  55.58 

94)910 

17    7  15.8 

3.719 

19 

18  27    7.02 

94)804 

18  28    1.5 

0.368 

20 

16  49    1.04 

94)010 

17  10  56.0 

8.090 

20 

18  29  11.83 

94)800 

18  27  37J3 

0.440 

21 

16  51    6.50 

94)000 

17  14  31J2 

8.546 

21 

18  31  16.62 

94n06 

18  27    7.7 

0.531 

22 

16  53  11.95 

94)000 

17  18    1.4 

3.463 

22 

18  33  21.38 

94n93 

18  26  33^2 

0.610 

23 

16  55  17.40 

9.0906 

17  21  26.6 

8.310 

23 

18  35  26.11 

94)787 

18  25  53.6 

0.700 

24 

16  57  22.84 

9.0006 

8.17  24  46.9 

3.306 

24 

18  37  30.82 

94)783 

S.18  25    8.9 

0.780 

VI. 
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GREENWICH  MEAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATIOH. 

JBomt, 

BifUt  AmmiIob. 

put 
for  In. 

DiOllMliflB* 

Dlft 
Ibr  Im. 

Hoar. 

Ri^tAoMihm. 

Dlff. 
Ibr  In. 

iHoHwHoa, 

Dur. 

ibV  1  ID* 

SAT 

VKDA 

iT  5. 

• 

MONDAY  7. 

0 

h    m      ■ 

18  37  30.82 

• 

9.9786 

S.18°2a»    ^.9 

0.769 

0 

h     m     • 

20  16  38.29 

• 
9,0611 

8.16  12  li6 

4494 

I 

18  39  35^ 

%om 

18  24  19.1 

0.879 

1 

20  18  41.34 

9,0606 

16    7  30.3 

4.70D 

a 

18  41  40.15 

uim 

18  23  24.3 

0.967 

2 

20  20  44.36 

94)600 

16    2  42.4 

4,860 

3 

18  43  44.77 

9.0T06 

18  22  24.4 

14m 

3 

20  22  47.34 

9,0494 

15  57  50.0 

4.919 

4 

18  45  49.37 

9.0706 

18  21  19.4 

1.196 

4 

20  24  5029 

9,0496 

15  52  53.0 

4.967 

5 

18  47  5a94 

9.0769 

18  20    9.4 

1.909 

5 

20  26  53.21 

94)486 

15  47  51.5 

64)09 

6 

18  49  58.47 

9^66 

18  16  54.3 

1.996 

6 

20  28.56.09 

94M70 

15  42  45.6 

6.167 

7 

18  52    24^ 

9in40 

18  17  34.2 

1.677 

7 

20  30  58.94 

94M76 

15  37  ,35.1 

6.919 

8 

18  54    7.44 

un49 

18  16    9.0 

1.401 

8 

20  33    1.76 

9,0408 

15  32  20.2 

6,999 

9 

18  56  11.88 

9.0769 

18  14  38.8 

1.646 

9 

2035    4.55 

94)406 

15  27    0.8 

6.669 

10 

18  58  16.29 

941766 

18  13    3.6 

14)-26 

10 

20  37    7.31 

9,9466 

15  21  37.0 

6.464 

11 

19    0  20.67 

94n«7 

18  11  23.4 

1.719 

11 

20  39  ia04 

9,9466 

15  16    8.8 

6,607 

13 

19    2  25.01 

ijoun 

18    9  38.1 

1.790 

12 

20  41  12.74 

94)440 

15  10  36.2 

6,660 

13 

19    4  294)2 

94ni0 

18    7  47.8 

1.870 

13 

20  43  15.41 

94)446 

15    4  59.2 

6.666 

14 

19    6  33.60 

9.0711 

18    5  52.6 

1.906 

14 

20  45  18.06 

94)466 

14  59  17.9 

6.796 

15 

19    8  37.85 

9in06 

18    3  52;i 

94)40 

15 

20  47  20.67 

9JiA%fk 

14  53  32.2 

6.7r 

16 

19  10  42.06 

94W09 

18    1  47.1 

9.199 

16 

20  49  23.26 

9,0499 

14  47  42.3 

6.609 

17 

19  12  46.21 

9.0006 

17  59  36.9 

9.911 

17 

20  51  25.82 

94)496 

14  41 4ao 

64)40 

18 

19  14  504)8 

9.0089 

17  57  21.8 

9.994 

18 

20  53  28.36 

94H90 

14  35  49.5 

04)11 

19 

19  16  54.49 

9.0086 

17  55    1.7 

9J77 

19 

20  55  30.87 

9,0410 

14  29  4a8 

0.061 

i20 

19  18  58.57 

ijmi 

17  52  36.6 

9i460 

20 

20  57  33.35 

9^19 

14  23  39.8 

0,169 

21 

19  21    2.61 

9.0071 

17  50    6.6 

%U1 

21 

20  59  .35.81 

94)406 

14  17  28.6 

0.999 

22 

19  2:1    6.62 

9.0066 

17  47  31.7 

9.698 

22 

21    1  38.25 

9.0404 

14  11  13.2 

0.991 

23 

19  25  10.59 

UOM 

S.17  44  51.9 

9.704 

23 

21    3  40.67 

94)400 

S.14    4  53.7 

0409 

813 

NDAl 

'  6. 

•  . 

Tu: 

RSDA- 

Y  9. 

0 

19  27  14JI2 

9il066 

S.17  42    7.3i 

9.780 

0 

21    9  43.06 

94)690 

8.13  58  30.0 

0.499 

1 

19  29  18.42 

94M49 

17  39  17.6 

9.607 

1 

21    7  45.43 

84)698 

13  52    2.2 

0.496 

3 

19  31  22.29 

9.0649 

17  36  23.1 

9.049 

2 

21    9  47.78 

94)690 

13  45  30.2 

0.600 

3 

19  33  26.12 

9.00U 

17  33  23.7 

84)60 

3 

21  11  50.11 

94)886 

13  38  64.2 

0,064 

4 

19  35  29.91 

9iM»9 

17  30  19.6 

6.111 

4 

21  13  52.43 

94)686 

13  32  14.1 

0.799 

5 

19  37  33.67 

94M36 

17  27  10.4 

6.199 

5 

21  15  54.73 

94)689 

13  25  30.0 

0.709 

6 

19  39  37.39 

93018 

17  23  56.5 

6,976 

6 

21  17  57.01 

94)679 

13  18  41.8 

0.860 

7 

19  41  41.06 

9.0016 

17  20  37.7 
17  17  14.2 

6.669 

7 

21  19  69.27 

94)670 

13  11  49.6 

0.908 

8 

19  43  44.r3 

9J0O0O 

••^•^ 

8 

21  22    1.52 

9,0974 

13    4  63.5 

0.909 

9 

19  45  48.35 

94)000 

17  13  45.8 

6.611 

9 

21  24    3.76 

9.0ST9 

12  67  53.4 

7.0U 

10 

19  47  51.93 

94M04 

17  10  12.7 

6.691 

10 

21  26    5.98 

94)970 

12  50  49.4 

7,100 

11 

19  49  55.47 

94)669 

17    6  34.8 

6,670 

11 

21  28    8.19 

94)906 

12  43  41.4 

7.106 

13 

19  51  56.98 

94U69 

17    2  52.2 

6.749 

12 

21  30  10.39 

94)600 

12  36  29.6 

7.999 

13 

19  54    2.45 

9j0O70 

16  59    4.8 

6,699 

13 

21  32  12.58 

94)604 

12  29  14.0 

7,998 

14 

19  56    5.89 

94l6rt0 

16  55  12.7 

8.908 

14 

21  34  14.76 

94)808 

12  21  64.5 

7467 

15 

19  58    9.29 

94M6 

16  51  15.8 

6,997 

15 

21  36  16.93 

94)809 

12  14  31.2 

7,490 

16 

20    0  12.65 

94)667 

16  47  14.2 

44)66 

16 

21  38  19.10 

9,0801 

12    7    4.1 

7,488 

17 

20    2  15.98 

94Mft9 

16  43    7.9 

4.144 

17 

21  40  21.26 

94)800 

11  59  33.3 

7446 

18 

20    4  19.27 

94NM0 

16  38  56.9 

4,996 

18 

21  42  23.42 

94)600 

11  61  58.7 

740T 

19 

20    6  22JK) 

94)640 

16  34  41.3 

4.999 

19 

21  44  25.58 

94)960 

11  44  20.5 

7406 

30 

20    8  25.75 

94)034 

16  30  21.0 

4,877 

20 

21  46  27.73 

94)U0 

11  36  38.6 

7,799 

21 

20  10  28.94 

9.0M8 

16  25  56.1 

4,464 

21 

21  48  29.86 

94)966 

11  28  63.1 

7.789 

32 

20  12  32i)9 

7Mn 

1(5  21  26.5 

4.661 

22 

21  50  32.03 

94)666 

11  21    3.9 

7449 

33 

20  14  a'>.21 

94)611 

16  16  52.3 

4.000 

23 

21  52  34.18 

94)669 

11  13  11.2 

7,909 

|3i 

20  16  38.29 

94)611 

S.  16  12  13.6 

4.684 

24 

21  64  36.34 

94)960 

S.  1 1    5  14.9 

7.997 

22 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSfbN  AND  DECLINATION. 

Hour. 

Bight  AMMukm. 

Dur: 

tot  Im. 

DeelioailoiL 

DUL 
for  Im. 

Boat. 

Right  AaerasloD. 

Diff. 
fcr  Im. 

DeeUnatfcm. 

IbrlB. 

WEDNESDAY  9. 

FRIDAY 

* 

11. 

0 

h     m    ■ 

21  54  36^ 

• 
9.0880 

S.11    i  lij9 

M 

7.067 

0 

h     n     ■ 

23  32  52.24 

f 
9U)699 

s.  d*  44  5I.4 

10.144 

1 

21  56  38.50 

SU)361 

10  57  15.1 

8.096 

1 

23  34  56.44 

9.0707 

334  44.9 

10.178 

2 

21  58  40.67 

9.036-2 

10  49  11.7 

8.084 

2 

23  37    0.72 

ijorm 

3  24  33,7 

10.991 

3 

22    0  42.84 

9.0363 

10  41    4.9 

8.149 

3 

23  39    5.09 

ijortti 

3  14  20.8 

I0.9tt 

4 

22    2  45.02 

9.0364 

10  32  54.7 

8.900 

4 

23  41    9JS6 

9.0769 

3    4    6.3 

10.965 

5 

22    4  47J2I 

9.0366 

10  24  41.0 

8.967 

5 

23  43  14.12 

9.0766 

2  .S3  .505 

10.381 

6 

22    6  49.41 

9.0368 

10  16  23.9 

8.318 

6 

23  45  18.77 

9.0788 

2  43  32.5 

io.aof 

7 

22    8  51.62 

9.0370 

10    8    3.5 

8.368 

7 

23  47  23.52 

94n99 

2  33  13.4 

10.881  , 

8 

22  10  53.85 

9.0379 

9  59  39.7 

8U93 

8 

23  49  28.36 

9.0816 

2  22  52.8 

10J65  * 

9 

22  12  56.09 

9.0374 

9  51  12.7 
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9.1030 

ai5    1    7.2 

6J9I6 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  KIGHT  ASCENSION  AND  DECLINATION. 


L 


oar.   Rl^t  Aseenabm. 


JAIL 
for  Im. 


DoeUnAtkm. 


DUL 
tarlm. 


0 

1 

2 
3 
4 

5 
6 
7 

8 

9 

10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  29. 


h     n 

15  49 
15  51 
15  5:3 
15  55 
15  57 

15  59 

16  2 


1(5 
16 
16 
16 
16 
16 
16 
16 


4 

6 
8 
10 
12 
14 
16 
18 


16  20 
16  23 
16  25 
16  27 
16  29 
16  31 
16  33 
16  35 
16  37 


1    • 

• 

25.55 

S.1030 

S.1 

31.68 

9.102S 

1 

37.82 

3.10M 

1 

43.98 

3.10-28,       1 

50.16 

9.1031 

56.:35 

9.  loss 

2.56 

9.1036 

8.79 

9.1039 

15.a3 

9.1041 

21.28 

9.1043 

27.55 

9.1016 

33.a3 

9.1048 

40.13 

9.10M 

46.43 

9.1059 

52.75 

9.1054 

59.08 

9.1056 

5.42 

9.1057 

11.77 

9.1058 

18.12 

9.1060 

24.48 

9.1061 

30.85 

9.1069 

37.23 

9.1063 

43.61 

9.1064 

50.00 

9.1065 

S.1I 

15  7  5.8 
15  12  59.7 
15  18  49.0 
15  24  33.6 
15  30  13.5 
15  35  48.7 
15  41  19J2 
15  46  44.9 
15  52    5.8 

15  57  21.9 

16  2a3.2 
16  7  39.7 
16  12  41.3 
16  17  38.1 
16  22  30.0 
16  27  16.9 
16  31  58.9 
16  36  36.0 
16  41  8.1 
16  45  35.3 
16  49  57.5 
16  54  14.7 
16  58  26.9 


WEDNESDAY  30. 


16  39 
16  42 
16  44 
16  46 
16  48 
16  50 
\Q  52 
16  54 
16  56 

16  58 

17  1 
3 


17 
17 
17 
17 
17 
17 
17 
17 
17 


5 
7 
9 
11 
13 
15 
17 
19 


17  22 
17  24 
17  26 
17  28 
17  30 


56.39 
2.78 
9.17 

15.56 

2\m 

28.36 
34.75 
41.14 
47.52 
53.90 
0.27 
6.64 
13.00 
19.36 
25.70 
;«.03 
38.35 
44.66 
50.95 
57.23 
3.49 
9.73 
15iKi 
22.17 
28.36 


9.1065' S. 

9.1065 

9.1066 

9.1066 

9.1066 

9.1066 

9.1066 

9.1064 

9.1064 

9.1063 

9.106i 

9.1061 

9.1060 

9.1058 

9.1056 

9.1054 

9.1059 

9.1050 

9.1048 

9.1045 

9.1049 

9.1039 

9.1036 

9.1033 

9.1030  !S. 


17  2  34.0 
17  6  36.1 
17  10  33J2 
17  14  25J2 
17  18  12.1 
17  21  53.9 
17  25  30.7 
17  29  2.4 
17  32  28.9 
17  a5  50.3 
17  39  6.6 
17  42  17.8 
17  45  23.8 
17  48  24.7 
17  51  20.4 
17  54  10.9 
17  56  56.2 

7  59  36.3 

8  2  11.2 


8 
8 
8 
8 


4 

7 

9 

11 


40.9 

5.4 

24.7 

38.8 


8  13  47.7 
8  15  51.4 


64)16 

6.938 

5.861 

6.783 

6.705 

6U»6 

6.647 

5.468 

6.388 

5.308 

6.938 

6.148 

6.067 

4.986 

4.905 

4.898 

4.741 

4.659 

4.577 

4.494 

4.411 

4.898 

4.945 

4.161 


Hoar. 


8,993 
8.909 
8.894 
8.740 
8.655 
8.570 
8.485 
8U00 
8.814 
3.990 
8.143 
8.067 
9.971 
9.885 
9.798 
9.719 
9.695 
9.639 
9.459 
9.365 
9.978 
9.199 
9.105 
9.018 


Right  Asoenilon. 


Diff. 
for  1  m. 


Deelhiation. 


DUL 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


THURSDAY  31. 


h     m     ■ 

• 

17  30  28.36 

9.1030 

S.1 

17  32  34.53 

9.1097 

17  34  40i» 

9.10^28 

17  36  46.80 

9.1018 

17  38  52.90 

9.1014 

17  40  58.97 

9.1010 

17  43    5.02 

9.1006 

17  45  11.04 

9.1009 

17  47  17.04 

9.0907 

17  49  23.00 

9.0999 

17  51  28.94 

9.0987 

17  53  34.84 

9.0961 

17  55  40.71 

94)976 

17  57  46.55 

94)970 

17  59  52.35 

9.0904 

18    1  58.12 

9.0058 

18    4    3.85 

9.0969 

18    6    9..54 

94)946 

18    8  15.20 

94)940 

18  10  20.82 

94)933 

18  12  26.40 

9.0996 

18  14  31.94 

94)919 

18  16  37.43 

94)919 

18  18  42.88 

94)906 

8.1 

§  \i  5f.4 
8  17  49.9 
8  19  43.1 
8  21  31.2 
8  23  14.0 
8  24  51.6 
8  26  24.0 
8  27  51.1 
8  29  13.0 
8  30  29.7 
8  31  41.2 
8  32  47.4 
8  33  48.4 
8  34  44.2 
8  35  34.8 
8  36  20.1 
8  37  0.2 
8  37  35.1 
8  38  4.8 
8  38  29.3 
8  38  48.5 
8  39  2.6 
8  39  11.4 
8  39  15.0 


PHASES  OF  THE  MOON. 


94)18 
1.981 
1.846 
1.758 
1.671 
1.588 
1.496 
1.408 
1.399 
1.985 
1.149 
14)69 
0.075 
0.887 
0.800 
0.719 
0.696 
0.588 
0U61 
0.864 
6.977 
0.101 
0.104 
04)17 


FRIDAY,  NOVEMBER  1. 

0  I    18  20  48.291    9.0898  |S.18  39  13.5|    04)69 


3)  First  Quarter, . 
O  Full  Moon,  .  • 
a  La8t  Quarter,  . 
%  New  Moon, 


d  h  m 

5  6  17.1 

13  1  24.3 

19  21  16.9 

27  1  2.9 


d        h 

<C  Apogee, 5      5.5 

<r  Perigee, 17    15.1 
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OCTOBER,    1867. 


XIU. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES 

• 

• 

star's  Nam* 

p.  L. 

p.  L. 

P.L. 

PL 

and 

Noon. 

of 

m>». 

of 

Vlh. 

of 

I». 

of 

1 

Podtton. 

Dill. 

Dur. 

8900 

iHir. 

8914 

Diff. 

Sun 

W. 

^i^i^ 

SI86 

44°  \i  d 

4^3^  5^' 

47°  4'  4^ 

8«7 

Mara 

W. 

17  20    5 

8178 

18  46  40 

8178 

20  13  15 

8180 

21  39  48 

8164 

a  AqoilsB 

E. 

69  49  40 

8350 

68  26  26 

8373 

67    3  39 

8899 

65  41  21 

8494 

Jupiter 

E. 

98  13  11 

9000 

96  38  51 

9819 

95    4  48 

9881 

93  31    2 

9845 

Fonudhaat 

E. 

102  32  58 

8174 

101    6  18 

8184 

99  39  50 

8193 

98  13  33 

8908 

2 

Sun 

W. 

54  10  22 

8900 

55  34  45 

8309 

56  58  54 

8818 

58  22  50 

8891 

Mara 

W. 

28  51    6 

8915 

30  16  57 

8993 

31  42  38 

8981 

33    8  10 

8946 

a  Aquilse 

E. 

58  57  31 

8571 

57  38  25 

8608 

56  19  54 

8688 

55    2    1 

8676 

Jupiter 

E. 

85  46    3 

9008 

84  13  48 

9918 

82  41  46 

9994 

81    9  58 

9B85 

Fomalhaut 

E. 

91    5    5 

8955 

89  40    1 

8966 

88  15  10 

89n 

86  50  32 

«« 

3 

Sun 

W. 

65  19  31 

8878 

66  42  18 

8881 

68    4  56 

8390 

09  27  24 

am 

Mara 

W. 

40  13  28 

8978 

41  38    5 

8985 

43    233 

8999 

44  26  54 

8999 

Saturn 

W. 

23  45  46 

8007 

25  14  36 

8079 

26  43  20 

8075 

28  12    0 

8089 

a  Ac|uil8B 

E. 

48  43    4 

8899 

47  29  36 

8944 

46  17    1 

4001 

45    5  22 

4061 

Jupiter 

E. 

73  34    2 

9961 

72    3  25 

3989 

70  32  58 

9996 

69    2  40 

8008 

• 

Fomalhaut 

E. 

79  50  33 

8815 

78  27  13 

8856 

77    4    6 

8868 

75  41  13 

SS79 

4 

SCN 

W. 

76  17  46 

8499 

77  39  30 

1 
8488 

78    1    9 

8488 

80  22  43 

S44I 

Mara 

W. 

51  26  52 

8395 

52  50  34 

8330 

54  14  12 

8883 

55  37  45 

S886 

Saturn 

W. 

35  33  48 

8109 

37    1  55 

8105 

38  29  58 

8108 

39  57  58 

Sill 

Jupiter 

E. 

61  33  15 

8088 

60    3  43 

8088 

58  34  17 

8049 

57    4  56 

8046 

Fomalhaut 

E. 

68  50    9 

8440 

67  28  38 

8453 

66    7  21 

8466 

64  46  19 

8480 

a  Pegasi 

E. 

83  14  48 

8895 

81  51    6 

8889 

80  27  32 

8888 

79    4    5 

SS45 

5 

Sun 

W. 

87    9  42 

8459 

88  31    0 

8458 

89  52  17 

8453 

91  13  34 

8469 

Mare 

W. 

68  34  47 

8345 

63  58    7 

8345 

65  21  27 

8345 

66  44  46 

8844 

Saturn 

W. 

47  17  17 

8119 

48  45    4 

8118 

50  12  52 

8117 

51  40  41 

8117 

Antares 

W. 

32  20  39 

8991 

33  45    1 

8976 

35    9  41 

8961 

36  34  38 

8946 

Jupiter 

E. 

49  39    8 

8057 

48  10    6 

8068 

46  41    5 

8658 

45  12    4 

8066 

Fomalhaut 

E. 

58    5    4 

oooo 

56  45  40 

8571 

55  26  34 

8568 

54    7  48 

8609 

a  Pegasi 

E. 

72    834 

8374 

70  45  48 

8881 

69  23  10 

8887 

68    039 

8308 

6 

Sun 

W. 

98    020 

8441 

99  21  50 

8488 

100  43  24 

8484 

102    5    2 

8499 

Mara 

W. 

73  41  50 

8889 

75    5  24 

8829 

76  29    2 

8895 

77  52  45 

8819 

Saturn 

W. 

59    0  10 

8105 

60  28  14 

8101 

61  56  22 

8097 

63  24  35 

8008 

Antares 

W. 

43  43    0 

8191 

45    9  20 

8189 

46  35  51 

8179 

48    2  34 

8169 

Jupiter 

E. 

37  46  54 

8059 

36  17  46 

8000 

34  48  36 

8047 

33  19  22 

8046 

Fomalhaut 

E. 

47  39  41 

8798 

46  23  24 

8769 

45    739 

8799 

43  52  29 

8898 

a  Pe^i 
a  Anetis 

E. 

61    9  47 

8490 

59  48    0 

84S8 

58  26  21 

8449 

57    4  52 

tai 

E. 

104    0  37 

•900 

102  34  28 

8195 

101    8  13 

8189 

99  41  51 

81M 

7 

Sun 

W. 

108  54  46 

8896 

110  17    5 

8801 

111  39  32 

8889 

113    2    9 

•8U 

Mars 

W. 

84  52  53 

8969 

86  17  17 

8989 

87  41  51 

8974 

89    633 

8965 

Saturn 

w. 

70  47  15 

8069 

72  16  11 

8056 

73  45  15 

8048 

75  14  26 

8040 

Antares 

w. 

55  19    8 

8119 

56  47    3 

8101 

58  15  11 

8091 

59  43  31 

8061 

a  Pepsi 
o  Anetis 

E. 

50  20  13 

8509 

48  59  59 

8595 

47  40    2 

8549 

46  20  24 

8509 

\ 

E. 

92  28  15 

8159 

91    1    8 

8144 

89  33  52 

8187 

88    627 

8190 

8 

Sun 

W. 

119  57  47 

3396 

121  21  30 

8814 

122  45  25 

8808 

124    9  33 

8908 

Mara 

W. 

96  12  42 

3917 

97  38  31 

8907 

99    4  32 

8196 

100  30  46 

8184 

Saturn 

W. 

82  43  16 

3993 

84  13  37 

9983 

85  44  11 

9079 

87  14  59 

9909    1 

Antares 

W. 

67    8  32 

8095 

68  38  14 

8013 

70    8  11 

8001 

71  38  23 

9980 

o  Pegasi 

E. 

39  48  38 

8707 

38  31  58 

8748 

37  16    2 

8797 

36    0  57 

8650 

XIT. 


OCTOBER,    1867 


1T7 


GB££NWICH  MEAN 

TIME. 

LUNAR  DISTANCES 

1 

SteriNuM 

P.L. 

P.L. 

P.t. 

P.L. 

«ik4 

Midnifffat 

of 

XY^ 

of 

XVIII*^ 

of 

XXlb. 

or 

11 
I 

Portion. 

^o 

Difl. 

DUL 
8368 

DUL 
3365 

PUT. 

Sun 

W. 

48  30'  2^ 

8340 

49  6^4# 

5r2d5^' 

52""  45'  4^ 

8978 

Mars 

w. 

23    6  16 

sies 

24  32  39 

3103 

25  58  56 

3900 

27  25    5 

8907 

a  AqmliB 

E. 

64  19  32 

84M 

62  58  14 

3460 

61  37  27 

3506 

60  17  12 

3530 

Jupiter 

E. 

91  57  31 

9BM 

90  24  17 

3809 

88  51  17 

3660 

87  18  33 

9691 

Fomalhant 

E. 

96  47  27 

asis 

95  21  33 

8338 

93  55  51 

8334 

92  30  22 

8944 

3 

Sun 

W. 

50  46  34 

83M 

61  10    5 

3345 

62  33  25 

3355 

63  56  33 

8864 

Mars 

W. 

34  33  32 

8347 

a5  58  45 

3356 

37  23  49 

3364 

38  48  43 

8971 

a  Aquilas 

E. 

53  44  48 

871S 

52  28  15 

3755 

51  12  26 

8796 

49  57  22 

8644 

Jupiter 

E. 

79  38  23 

90U 

78    7    0 

3954 

76  35  49 

3963 

75    4  50 

9979 

FomalhaaC 

E. 

85  26    6 

8398 

84    1  53 

8310 

82  37  53 

3391 

81  14    6 

3338 

3 

Sun 

W. 

70  49  44 

8405 

72  11  55 

3411 

73  33  69 

3417 

74  55  56 

8493 

Mars 

W. 

45  51    7 

8305 

47  15  13 

3311 

48  39  12 

3316 

50    3    5 

3891 

Saturn 

W. 

2f}  40  32 

3066 

31    8  59 

3000 

32  37  21 

8006 

34    5  36 

8098 

a  AquilflB   * 

E. 

43  54  42 

4IM 

42  45    5 

4197 

41  36  36 

4974 

40  29  19 

4366 

Jupiter 

E. 

(i7  32  31 

8010 

66    2  31 

8017 

64  32  39 

8093 

63    2  54 

8098 

Fomalhaot 

E. 

74  18  33 

s3oa 

72  56    7 

8408 

71  33  54 

8415 

70  11  55 

8497 

.    4 

Sun 

W. 

81  44  13 

8445 

83    539 

8447 

84  27    2 

8450 

B5  48  22 

8460 

Mars 

W. 

57    1  14 

8SS9 

58  24  41 

3341 

59  48    5 

8343 

61  11  27 

8344 

Saturn 

W. 

41  25  54 

8114 

42  53  47 

3114 

44  21  39 

8117 

45  49  S8 

8117 

Jupiter 

E. 

55  35  40 

8046 

54    627 

3053 

52  37  18 

S054 

51    8  12 

8066 

Fooialhaiit 

E. 

63  25  32 

8404 

62    5     1 

3507 

60  44  45 

8598 

59  24  46 

8538 

a  Pegasi 

E. 

77  40  45 

8851 

76  17  32 

3357 

74  54  26 

3868 

73  31  27 

8368 

5 

Sun 

W. 

92  34  52 

.    8451 

93  56  11 

8450 

95  17  31 

8447 

96  88  54 

8445 

Mars 

W. 

68    8    7 

8843 

69  31  29 

8341 

70  54  53 

8886 

72  18  20 

8336 

Saturn 

W. 

5:)    8  30 

8115 

54  36  21 

3113 

56    4  15 

8111 

57  32  11 

3109 

Antares 

W. 

37  59  50 

8985 

39  25  18 

8334 

40  50  59 

8913 

42  16  53 

8909 

Jupiter 

E. 

43  43    4 

3056 

42  14    3 

3058 

40  45    2 

3066 

39  15  59 

aC55 

Fomalfaaul 

E. 

52  49  23 

8090 

51  31  20 

3651 

50  13  41 

8876 

48  56  28 

87C0 

a  Pegasi 

E. 

66  38  14 

8809 

65  15  56 

8406 

63  53  46 

8413 

62  31  43 

8418 

G 

Sun 

W. 

103  26  46 

8438 

104  48  36 

8416 

106  10  32 

8413 

107  32  35 

8405 

Mors 

W. 

79  16  33 

8314 

80  40  28 

3300 

82    4  29 

8803 

83  28  37 

8206 

Saturn 

W. 

64  52  53 

3067 

66  21  18 

3063 

67  49  50 

3076 

69  18  29 

8070 

Antares 

W. 

49  29  29 

815a 

50  56  36 

3143 

52  23  55 

3133 

53  51  25 

8199 

Jupiter 

E. 

31  50    5 

8043 

30  20  44 

3038 

28  51  18 

8084 

27  21  48 

8080 

Fomalhant 

E. 

42  37  56 

3800 

41  24    5 

8016 

40  11     1 

8965 

38  58  47 

4091 

a  Pe^i 
o  Anetis 

E. 

55  43  33 

8400 

54  22  24 

8471 

53    1  27 

8463 

51  40  43 

8495 

E. 

98  15  23 

8178 

96  48  48 

3171 

95  22    4 

8165 

93  55  13 

8169 

7 

Sun 

W. 

114  24  55 

8805 

115  47  52 

8856 

117  10  59 

8846 

118  34  17 

8886 

Mars 

W. 

90  31  25 

8860 

91  56  28 

8947 

93  21  41 

8937 

94  47    5 

8998 

Saturn 

W. 

76  43  51 

8081 

78  13  25 

8033 

79  43  10 

8013 

81  13    7 

8003 

Antares 

W. 

61  12    4 

8070 

62  40  50 

8050 

64    9  50 

8047 

65  39    4 

8036 

a  Peg^ast 

£. 

45    1    8 

3564 

43  42  16 

3610 

42  23  52 

8687 

41    5  58 

8660 

a  Anedfl 

E. 

86  38  53 

8131 

85  11    9 

3113 

83  43  15 

3104 

82  15  10 

8096 

8 

Sun 

W. 

125  33  54 

8380 

126  58  29 

8966 

128  23  18 

3355 

129  48  22 

89a 

Mars 

W. 

101  57  14 

3173 

103  23  56 

8161 

104  50  51 

8140 

106  18    2 

8187 

Saturn 

W. 

88  46    0 

3050 

90  17  15 

9039 

91  48  45 

3937 

93  20  30 

SOU 

Antares 

W. 

73    8  50 

3970 

74  39  33 

3964 

76  10  31 
32  21  59 

9951 

77  41  45 

9989 

. 

a  Pegasi 

E. 

34  46  49 

8018 

33  33  47 

3991 

4076 

31  11  36 

4178 

23 
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XT, 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

I 

^4 
8 

8ter*tNaii»« 

r       — 

F.L. 

PL. 

p.  L. 

F.L. 

•Dd 

Noon. 

of 

ll|l^ 

of 

Vlb. 

of 

IXk 

of 

Podtkm. 

Mi: 

Mi: 

Mi. 

Pit. 

o  Arietis 

£. 

&fid5^ 

906T 

79^18  2^ 

-8878 

7^49*5^ 

8060 

O         1         It 

76  21    6 

sooo 

9 

Sun 

W. 

131  13  40 

tf» 

132  39  14 

M17 

134    5    3 

8904 

135  31    8 

8191 

Mars 

W. 

107  45  27 

sm 

109  13    8 

SlII 

110  41    4 

8698 

112    9  16 

8084 

Saturn 

W. 

94  52  31 

990-} 

96  24  47 

9881 

97  57  18 

9676 

99  30    7 

9864 

An  tares 

W. 

79  13  15 

99U 

80  45    2 

S919 

82  17    5 

9899 

83  49  25 

9886 

a  Arietis 

E. 

68  54  20 

SOU 

67  24  25 

808S 

65  54  18 

9996 

64  24    0 

9867 

Aldebaran 

E 

]01    4    5 

S8S1 

99  30  56 

S848 

97  57  30 

9888 

96  23  47 

9099 

10 

Saturn 

W. 

107  18  24 

9191 

108  52  56 

9784 

110  27  45 

9769 

112    2  54 

9786 

Antares 

W. 

91  35  24 

1816 

93    9  29 

988i 

94  43  51 

9791 

96  18  31 

9777 

a  AqtiilsB 
a  Anetis 

W. 

47  29  12 

S040 

48  46  54 

SMI 

50    5  38 

8888 

51  25  20 

8488 

E. 

56  49  56 

9940 

55  18  39 

9849 

53  47  14 

9987 

52  15  42 

9988 

Aldebaran 

E. 

88  30  59 

S766 

86  55  32 

9741 

85  19  47 

9796 

83  43  44 

9718 

11 

Antares 

W. 

104  16  16 

9711 

105  52  41 

9888 

107  29  23 

S686 

109    6  22 

9078 

a  Aquil» 

W. 

58  16  37 

S«-} 

59  41  10 

S147 

61    6  23 

8914 

62  32  15 

8188   t 

Jupiter 
o  Arietis 

W. 

24  21    9 

96M 

25  58  49 

96S8 

27  36  51 

9694 

29  15  14 

9908 

E. 

44  37    4 

»n 

43    5  20 

9981 

41  33  41 

S988 

40    2  10 

9946 

' 

Aldebaran 

E. 

75  38  47 

964S 

74    0  51 

9680 

72  22  37 

9616 

70  44    4 

9091 

13 

a  AqaOoD 

W. 

69  50  27 

SMS 

71  19  40 

S098 

72  49  21 

8608 

74  19  30 

9988 

Fomalhaut 

W. 

37  49  35 

SAM 

39    9  33 

S44I 

40  31    3 

8867 

41  53  57 

98C9 

JuDiter 
o  Peffasi 
Aldeoaran 

W. 

37  32  16 

SA86 

39  12  40 

9899 

40  53  22 

9806 

42  34  24 

9498 

W. 

25  15  25 

4600 

26  16  58 

4878 

27  22  39 

4186 

28  31  47 

9874 

E. 

62  26  36 

9MA 

60  46  12 

9899 

59    5  29 

9610 

57  24  29 

9497 

PoUux 

E. 

106    3    5 

9S1S 

104  24  35 

9804 

102  45  46 

9801 

101    6  38 

98n 

13 

a  AqoiUe 

W. 

81  56  13 

96SS 

83  28  37 

9889 

85    1  19 

'     9860 

86  34  18 

968T 

Jupiter 

W. 

51    4    2 

S4S4 

52  46  48 

9498 

54  29  50 

9419 

56  13    8 

9191 

Fomalhaut 

W. 

49    5  59 

S041 

50  a5  21 

8000 

52    534 

9863 

53  36  33 

99S9 

a  Peffasi 
Aldeoaran 

W. 

34  56  18 

SSdS 

36  19  22 

8978 

37  44    3 

8900 

39  10  12 

8]t4 

E. 

48  55  12 

9488 

47  12  31 

9496 

45  29  34 

9416 

43  46  22 

9406  1 

Pollux 

E. 

92  46  27 

9516 

91    5  35 

9804 

89  24  27 

9498 

87  43    4 

9488 

14 

a  AqniUe 

W. 

94  22  34 

981S 

95  56  45 

9808 

97  81    2 

9804 

99    525 

9081 

Jupiter 

W. 

64  53  12 

9SM 

66  37  53 

9846 

68  22  46 

9887 

70    7  51 

9888 

Fomalbaot 

W. 

61  21  20 

970S 

62  55  58 

9770 

64  31    5 

9760 

66   ^38 

9719 

a  Peffasi 
Aldebaran 

W. 

46  38  38 

9888 

48  11  12 

9889 

49  44  33 

9618 

51  18  37 

9788 

E. 

35    6  iSO 

98M 

33  22  16 

9S60 

31  37  29 

9849 

29  52  31 

9888 

PoUox 

E. 

79  12  48 

94SS 

77  30    8 

9ai 

75  47  18 

9494 

74    4  18 

9419 

15 

Jupiter 

W. 

78  55  52 

9987 

80  41  55 

9989 

82  28    7 

9987 

84  14  25 

9909 

Fomalhant 

W. 

74  10    1 

9868 

75  47  37 

9647 

77  25  28 

9638 

79    332 

9898 

a  Pegan 

W. 

59  17  55 

9670 

60  55  15 

9689 

62  32  59 

9686 

64  11    5 

9991 

a  Anetis 

W. 

18  12  54 

41» 

19  22  41 

8619 

20  37  31 

»78 

21  56  35 

8888 

Pollux 

E. 

65  27  24 

9S06 

63  43  43 

9884 

61  59  59 

9881 

60  16  12 

9881 

Regulus 

E. 

101  11  37 

9S04 

99  25  43 

9988 

97  39  41 

9993 

95  53  31 

9988 

16 

Jupiter 

W. 

93    732 

9964 

94  54  23 

9969 

96  41  19 

3960 

98  28  18 

9986 

Fomalhant 

W. 

87  16  29 

9088 

88  55  26 

90O6 

90  34  27 

9003 

92  13  31 

9188 

a  Pegasi 

W. 

72  26    5 

9fleft 

74    5  48 

9686 

75  45  41 

9A61 

77  25  44 

9»a 

a  Arietis 

W. 

29  14  44 

9S48 

30  48  10 

9788 

32  22  54 

9787 

33  58  45 

9088 

Pollux 

E. 

51  37  17 

9387 

49  53  38 

9409 

48  10    6 

9407 

46  26  41 

9414 

Regulus 

E. 

87    1    8 

9970 

85  14  24 

9968 

83  27  37 

9966 

81  40  46 

-SLi 
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OBEEKWICH  MEAN  TIME. 

• 

LUHAR  DI8TAKCE8. 

• 

8 

tor*iNM 

!• 

p.  L. 

p.  L. 

R.  L. 

F.  L. 

And 

PodOott. 

• 

Midniglit. 

of 
DIff. 

XVk. 

of 
Off. 

XVU^ 

of 

no. 

XXP». 

of 
DUt 

a  Arietit 

£. 

74°  a'  # 

80SI 

73  22  5# 

8848 

7f53'3fi 

8088 

702^     i 

8098 

1     9 

Sun 

W. 

136  57  28 

tnt 

138  24    4 

8168 

139  50  57 

8106 

141  18    6 

1180 

1 

Mars 

W. 

113  37  45 

wit 

115    6  29 

8887 

116  35  31 

8048 

118    4  50 

8090 

Saturn 

W. 

101    3  12 

n$i 

102  36  34 

9888 

104  10  13 

9894 

105  44  10 

9811 

Ad  tares 

W. 

85  22    2 

un 

86  54  56 

9848 

88  26    8 

9846 

90    1  37 

9881 

m  Arietis 

E. 

63  53  31 

SfTf 

01  22  52 

9971 

59  52    3 

9968 

58  21    4 

9806 

Aldebaran 

£. 

94  49  48 

1800 

93  15  32 

9796 

91  40  58 

9789 

90    6    7 

9760 

10 

Saturn 

W. 

113  38  20 

t749 

115  14    4 

9T97 

116  50    8 

ri8 

118  26  28 

9000 

Aatares 

W. 

97  53  29 

na 

99  28  45 

9786 

101    4  18 

9788 

102  40    8 

9794 

m  Aq|iiil« 
m  Aneds 

W. 

52  45  56 

t44S 

54    7  24 

8888 

55  29  42 

8806 

56  52  47 

8810 

E. 

50  44    5 

»» 

4Q  12  23 

9897 

47  40  36 

9096 

46    8  51 

9990 

Aldebaran 

£. 

82    7  22 

M09 

80  30  41 

9866 

78  53  42 

9079 

77  16  24 

9067 

11 

W. 

110  43  38 

MSO 

112  21  11 

9640 

113  58  59 

9688 

115  37    3 

9697 

a  Aquila 

W. 

63  58  45 

tlAS 

ea  25  51 

8194 

66  53  31 

8007 

68  21  44 

8078 

Jupiter 
a  Arietis 

W. 

30  53  58 

ssat 

3233    2 

9878 

34  12  27 

9064 

35  52  It 

9000 

E. 

38  30  49 

SMe 

36  59  44 

9074 

35  28  59 

9900 

33  58  40 

8090 

Aldebaran 

£. 

69    5  11 

soae 

67  26    0 

9874 

65  46  30 

9061 

64    6  42 

'    9646 

12 

a  Aqmls 

W. 

75  50    4 

9»t 

77  21    8 

9948 

78  52  25 

9097 

8024    9 

9019 

Fomalhaaft 

W. 

43  18    8 

t9M 

44  43  31 

8168 

46  10    0 

8189 

47  37  31 

8086 

Jupiter 

dfensi 

Aldefcma 

W. 

44  15  44 

948a 

45  57  23 

9470 

47  39  18 

9406 

49  21  32 

9446 

W. 

29  43  52 

8618 

30  58  36 

8680 

32  15  44 

8060 

3335    2 

8464 

£. 

55  43  12 

3488 

54    1  38 

9«79 

52  19  46 

9460 

50  37  37 

9440 

PoUuz 

£. 

99  27  11 

9664 

97  47  26 

9881 

96    7  23 

9088 

94  27    3 

9097 

13 

a  AquilsB 

W. 

88    732 

9846 

89  41    0 

9687 

91  14  40 

9898 

92  48  32 

9890 

Japiter 

W. 

57  56  40 

9881 

59  40  28 

9889 

61  24  29 

9S79 

63    8  44 

9868 

FomaHiaat 

W. 

55    8  15 

9B88 

56  40  37 

9668 

58  13  37 

9641 

59  47  12 

9810 

a  Pegasi 
Aldebaran 

W. 

40  37  40 

80f4 

42    6  21 

80il 

43  36    8 

9078 

45    6  55 

9098 

£ 

42    256 

9U6 

40  19  15 

9886 

38  35  20 

9876 

36  51  11 

9808 

PoUox 

£ 

86    1  27 

9438 

84  19  36 

9464 

82  37  32 

9406 

80  55  16 

9447 

14 

a  A^il« 

W. 

100  39  52 

9788 

102  14  22 

9766 

109  48  52 

9790 

105  23  21 

9001 

Jupiter 

W. 

71  53    7 

38aa 

73  38  34 

9816 

75  24  11 

9800 

77    9  57 

9808 

Fomalhaot  W.| 

67  42  36 

Q7I4 

69  18  57 

9086 

70  55  39 

9064 

72  32  41 

9670 

aPeoasi 
Aldebaran 

W. 

52  53  21 

9768 

54  28  42 

9788 

56    4  36 

9711 

57  41     1 

S600 

£. 

28    7  22 

38i7 

2622    2 

SMC 

i4d6  33 

9814 

22  50  53 

9806 

PoUuz 

£. 

72  21  10 

9418 

70  37  54 

9406 

66  54  30 

9408 

67  11    0 

9800 

15 

Jotter 

W. 

86    0  51 

9918 

87  47  23 

9BT4 

8984    1 

9870 

91  20  44 

9907 

Fomalham 

W. 

80  41  49 

9818 

82  20  17 

9614 

83  58  53 

9008 

85  37  87 

9009 

a  Pe^asi 

w. 

65  49  31 

9808 

67  28  15 

9068 

69    7  17 

9164 

70  46  84 

9074 

a  Anetis 

w. 

23  19    9 

8»8 

24  44  41 

8107 

26  12  42 

8004 

27  42  50 

9090 

FdHux 

£. 

58  32  24 

9888 

56  48  35 

9881 

55    4  47 

9809 

53  21    1 

9804 

Bagubi 

£. 

94    7  15 

9984 

92  20  52 

tno 

90  84  22 

9r6 

88  47  47 

9978 

16 

Jupiter 

W. 

100  15  19 

9916 

102    2  23 

9916 

103  49  28 

i964 

105  86  85 

9908 

Fomidliaiit 

W. 

93  52  36 

9809 

95  31  42 

9068 

97  10  47 

9004 

98  49  50 

>     9806 

a  Pegast 

W. 

79    5  55 

9840 

80  46  13 

9880 

82  26:37 

90SS 

84    7    5 

9080 

a  Anetis 

W. 

35  35  34 

9886 

37  13  14 

9898 

38  51  38 

9004 

40  30  41 

9076 

PoUux 

£. 

44  43  26 

9499 

43    0  23 

9489 

41  17  84 

9444 

3935    2 

9406 

BHS 

Bacolnt 

£. 

79  53  52 

9381 

78    6  55 

9966 

76  19  56 

9900 

74  32  56 

9906 

180 
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xni. 


QBEENWICH  MEAN  ' 

TIME. 

1 

1 
LUNAR  DISTANCSa 

16 

star's  Nmm 
and 

Position. 

Noon. 

P.L. 

or 

DUL 

nil*- 

P.L. 

or 

DHL 

Vlh. 

P.L. 

of 

DHL 

9660 

i>:h. 

• 

P.L. 

or 

Mff. 

Sun 

£. 

141^21  3(11 

QMS 

139""  42'  3^ 

9688 

138°  ^2f 

136^  24'  l& 

mm 

17 

a  Pejiasi 
a  Anetis 
Pollux 
Regulus 
Sun 

W. 

W. 

Fi. 

E. 

£. 

85  47  37 
42  10  17 
37  52  49 
72  45  55 
128    7  45 

9SM 
3648 
9414 
3306 
3670 

87  28  11 
43  50  23 
36  10  59 
70  58  53 
126  28  21 

9697 
9680 
9484 
9968 
3678 

89    8  47 
45  30  55 
34  29  37 
69  11  52 
124  48  56 

9697 
9614 
9616 
9966 
9678 

90  49  23 
47  1 1  49 
32  48  46 
67  24  51 
123    9  31 

9897 
9488 

9fta 

9366 
9876 

18 

oPegasi 
a  Anetis 
Aidebaran 
Regulus 
Sun 

W. 

W. 

W. 

£. 

E. 

99  11  49 
55  40  30 
21  38  17 
58  30    0 
114  52  36 

9641 
9169 
9989 
9384 
9&8S 

100  52    5 
57  22  51 
23  25  13 
56  4:}    7 

113  13  17 

9647 
9447 
9968 
9386 

9686 

102  32  13 
59    5  19 
25  12    7 
54  56  17 

111  84    1 

9663 

9449 
9965 
9366 
9667 

104  12  13 
60  47  54 
26  58  58 
53    930 

109  54  48 

9688 
3488 
9988 

9978 
9668 

19 

a  Anetis 
Aidebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

69  21  53 

35  52  25 

44  16  32 

101  39  31 

9439 
9380 

9986 
9608 

71    4  46 

37  38  54 

42  30  10 

100    0  40 

9499 
9988 
9987 
9688 

72  47  40 

39  25  19 

40  43  52 
98  21  53 

9499 
9980 
9981 
9610 

74  30  34 
41  11  3^ 
38  57  40 
96  43  11 

9438 
9988 
9986 
S818 

20 

a  Arietis 
Aidebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

83    430 
50    2    3 
30    8    6 
88  30  59 

9441 
9808 
9817 
9864 

84  47    7 
51  47  51 
28  22  31 
86  52  50 

9444 

9811 
9899 
9898 

86  29  39 
53  3:^34 
26  37    4 
85  14  46 

9448 
9315 
9897 
9843 

88  12    6 

55  19  11 
24  51  44 
83  36  49 

3U1 
98-:8   ' 
9838   ' 
9847   1 

21 

a  Arietis 
Aidebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

96  42  49 
64    539 
22  45  20 
75  28  40 

94T8 
9849 
9879 
9673 

98  24  36 
65  50  37 
24  18  15 
73  51  23 

9489 
9847 
9818 

3678 

100    6  14 
67  35  28 
25  52  26 
72  14  13 

9488 
9863 
9766 
9883 

101  47  43 

69  20  12 
27  27  40 

70  37  10 

9486 
9857   ' 
9796 

22 

Aidebaran 

Pollux 

Sun 

W. 
W. 
E. 

78    2    3 
35  34  37 
62  33  53 

9S8S 

9807 
9719 

79  46    2 
37  13  22 
60  57  38 

9886 
9686 
9796 

81  29  54 
38  52  22 
59  21  31 

9894 
9667 
9789 

83  13  38 
40  31  35 
57  45  33 

9678 
9188 

23 

Aidebaran 
Pollux 

Sun 

W. 
W. 
E. 

91  50  13 

48  49  35 

49  48    0 

9499 
968S 
9n4 

93  33    6 
50  29  21 
48  12  58 

9486 
9663 
9789 

95  15  50 
52    9    7 
4638    7 

9449 
9664 
9780 

96  58  25 
53  48  .52 
45    326 

9448 
9684 

9788 

24 

PoUux 

Regulus 

Sun 

W. 
W. 
E. 

62    6.54 
25  25  37 
37  12  51 

9680 
9484 

9846 

63  46  16 
27    6  58 
35  39  21 

9666 
9601 
9866 

65  25  32 
28  48  10 
34    6    4 

9600 
9607 
9866 

67    4  41 
30  29  13 
3233    1 

9686 

9816 
9878 

29 

Sun 

a  AquilsB 

Jupiter 

Fomalhaot 

W. 
E. 
E. 
E. 

23  21  25 
62  46  35 
89  21    3 
95    3  30 

8904 
8470 
98n 
8188 

24  45  43 
61  25  37 
87  48  15 
93  37  18 

8181 
8487 
9868 

8907 

26    9  53 
60    5  10 
86  15  40 
92  11  17 

3807 
3697 
9686 
3916 

27  33  56 
58  45  16 
84  43  19 
90  45  27 

8313 
8668 
9108 
8996 

30 

Sun 

a  AquilflB 

Jupiter 

Fomalhavt 

aPegasi 

W. 

E. 

E. 

E. 

E. 

34  32  16 
52  14  58 
77    4  45 
83  39  16 
98  27  10 

8861 
8746 
9866 
8978 
8994 

35  55  29 
50  58  58 
75  33  39 
82  14  40 
97    1  29 

8366 

8780 
9988 
8300 
8381 

37  18  34 
49  43  45 
74    2  45 
80  50  17 
95  35  57 

8886 

8887 
9976 
3381 
3988 

38  41  30 
48  29  21 
7232    1 
79  26    7 
94  10  34 

1 
8873  1 
3887 
9886 
3313 
8948 

31 

Sun 
Juoiter 
a  Pegasi 

W. 

E. 

E. 

45  33  59 
65    1    4 
87    5  52 

8410 
8096 

8986 

46  56    4 
63  31  21 
85  41  23 

8416 
8089 
3384 

48  18    2 
62    1  48 
84  17    4 

3493 

3038 
3301 

49  39.'i2 
60  32  23 
82  52  54 

8438  j 
38tt 
3318  , 

XVIII. 
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GREENWICH  MEAN 

TTME. 

LUNAR  DISTANCES 

• 

if 

16 

ADd 

PodtioB. 

Midnight. 

PL. 

of 

DUt 

XVb. 

p.  L. 

of 

DUt 

XVUlh. 

p.  L. 

or 

DUL 
9i8l 

XXPi^ 

P.L. 

of 

Difl. 

Sun 

£. 

134^45'    & 

3384 

133  *  ^  4^ 

9388 

O        1        II 

131  26  29 

129%7'    & 

95€0 

17 

a  AneCifl 

Polliix 

Regulus 

SCN 

W. 

W. 

E. 

E. 

E. 

92  29  58 
48  53    3 
31    8  32 
65  37  50 
121  30    6 

Qft» 
3487 
3574 
3350 
3579 

94  10  31 
50  ai  34 
29  29    2 
63  50  50 
119  50  42 

3581 

3477 
3613 
3380 
3579 

95  51     1 
52  16  20 
27  50  25 
62    3  52 
118  11  18 

9884 
9487 
9859 
3361 
3560 

97  31  27 
53  58  19 
26  12  50 
60  16  55 
116  31  56 

9537 
9459 
2713 
9963 
S583 

18 

a  Anetis 
Aldebaran 
Regulus 
Sun 

W. 

W. 
W. 
E. 
E. 

105  52    4 
62  30  35 
28  45  47 
51  22  47 

108  15  37 

3587 
9485 
3380 
3373 
3591 

107  31  44 
64  13  20 
30  32  32 
49  36    7 

106  36  30 

38T5 
3483 
3371 
3375 
3503 

109  11  13 
65  56    9 
32  19  14 
47  49  31 

104  57  26 

9884 
9480 
9r4 
3978 
3897 

110  50  30 
67  39    1 
34    5  52 
46    2  59 

1C3  18  27 

9598 
9430 
9377 
9S81 
9599 

19 

a  Arietis 

Aldebaran 

Regulus 

Sun 

W. 
W. 
E. 
E. 

76  13  26 
42  57  54 
37  11  33 
95    484 

3481 
3398 

3399 
9817 

77  56  16 
44  44    4 
35  25  ^ 
93  26    2 

3433 
3398 
3303 
9831 

79  39    4 
46  30    9 
33  39  37 
91  47  35 

9435 
9800 

9307 
9835 

81  21  49 
48  16    9 
31  53  48 
90    9  14 

9438 
9SC4 

9319 
S899 

20 

a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

89  M  28 
57    4  41 
23    6  3:3 

81  58  58 

9458 
3334 
3340 
38U 

91  36  43 
58  50    5 
21  21  32 
80  21  13 

3480 
3338 
3348 
3857 

93  18  52 
60  35  23 
19  36  40 
78  43  35 

9465 
9383 
9354 

9863 

95    0  54 
62  SO  34 
17  51  59 
77    6    4 

9470 
9837 
9385 
9867 

21 

a  Arietii 
Aldebaran 
PoUux 
Sun 

W. 
W. 
W. 
E. 

103  29    3 
71    4  49 
29    3  47 
69    0  15 

9503 
3883 
3690 
3085 

105  10  14 
72  49  19 
30  40  40 
67  23  28 

3510 
3387 
9888 

3700 

106  51  14 
74  33  41 
32  18  10 

65  46  48 

9517 
9373 
9840 
3706 

108  32    3 
76  17  56 
33  56  11 
64  10  16 

9598 
9376 
9091 
9713 

29 

Aldebaran 
Pollux 

Sun 

W. 
W. 

E. 

84  57  14 
42  10  59 
56    944 

3488 
3678 
37tf 

86  40  42 
43  50  31 
54  34    4 

9411 
3589 
9783 

88  24    1 
45  30    9 
52  58  33 

9417 
9566 
9760 

90    7  11 
47    9  51 
51  23  12 

9493 
9564 
9768 

23 

Aldebaran 

PoUus 

Sun 

W. 
W. 
E. 

98  40  50 
55  28  36 
43  28  56 

9488 
3588 
3807 

100  23    6 
57    8  17 
41  54  37 

9483 
3589 
9818 

102    5  12 
58  47  54 
40  20  30 

9470 
9dr7S 
9835 

103  47    8 
60  27  26 
38  46  34 

9478 
9576 
9838 

24 

Pollnx 

Regulus 

Sun 

W. 
W. 
E. 

68  43  43 
32  10    6 
31    0  12 

9801 
3531 
3681 

70  22  37 
33  50  50 
29  27  39 

9807 
9599 
9901' 

72    1  22 
35  31  23 
27  55  22 

9814 
9536 

9915 

73  39  58 
37  11  46 
26  23  22 

98(0 
96a 
9930 

29 

Sun 

a  AquiUe 

Jupiter 

W. 
E. 
E. 
E. 

28  57  52 
57  25  57 
83  11  12 
89  19  48 

8330 
8591 
3919 
8388 

30  21  40 
56    7  13 
81  39  16 
87  54  21 

8398 
3037 
3099 
8347 

31  45  21 
54  49    8 
80    7  34 
86  29    7 

3884 
3863 
9989 

3987 

33    8  53 
53  31  42 
78  36    3 
85    4    5 

3849 

8703 
9948 
8968 

30 

Sun 

a  AquilflB 

Jupiter 

Foinalhaut 

a  Pegasi 

W. 

E. 

E. 

E. 

E. 

40    4  17 
47  15  48 
71     1  29 
78    2  11 
92  45  19 

8381 
8943 
3993 
8335 
8353 

41  26  55 
46    3  11 
69  31    8 
76  38  29 
91  20  13 

3888 

4001 
3001 
3338 

3383 

42  49  25 
44  51  32 

68    0  57 
75  15    1 
89  55  17 

8396 

4084 

8009 
8851 
3370 

44  11  46 
43  40  55 
66  30  55 
73  51  48 
88  30  30 

8403 
4133 
3017 
3384 

3977 

31 

Sun 
Jupiter 
a  regasi 

W. 

E. 

E. 

51     1  35 
59    3    6 
81  28  54 

3435 

305) 
3318 

52  23  12 
57  33  57 
80    5    3 

8UI 
3087 
3335 

53  44  42 
56    4  55 
78  41  21 

• 

8446 
8088 
3334 

55    6    6 
54  36    0 
77  17  49 

8451 
8068 

8343 
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NOYEMBER,    1867. 


AT  GREENWICH  APPARENT  NOON. 


i 
I 

I 


Fri. 
Sat 
Sun. 

Mod. 
Toes. 
Wed. 

Thur. 

Fri. 

Set. 

Sun* 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 

Sun. 

Mon. 

Toes. 

Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sot 

Sin. 


I 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

ao 

31 


THE  SUN'S 


Right 


14  24  53.09 
14  28  48.54 
14  32  44.77 

14  36  41.80 
14  40  39.64 
14  44  38.28 

14  48  37.74 
14  52  38.02 

14  56  89.14 

15  0  41.10 
15  4  43.90 
15  8  47.55 

15  12  52.07 
15  16  57.44 
15  21  3.68 

15  25  10.77 
15  29  18.72 
15  33  27.52 

15  37  87.17 
15  41  47.67 
15  45  59.00 

15  50  11.16 
15  54  24.13 

15  58  87.90 

16  2  52.46 
16  7  7.78 
16  11  23.84 

16  15  40.62 
16  19  58.11 
16  24  16.27 

16  28  35.08 


IMff.t>r 
Ibour. 


• 

9.704 
9.827 
9.860 

9.893 
9.926 
9.960 

9.994 
10.029 
10.064 

10.099 
10.134 
10.170 

10.205 
10.241 
10.276 

10.312 
10.348 
ia383 

10.418 
10.453 
10.488 

10.522 
tO.555 

10.588 

10.621 
10.632 
10.683 

10.712 
10.741 
10.768 

10.794 


Appannt 


S. 


M 

44.4 


4  41  55.4 

5  0  52.1 


5  19  34.0 

5  38    0.6 

5  56  11.5 

6  14  6.5 
6  31  45.2 

6  49    7.0 

7  6  11.7 
7  22  58.9 
7  39  28.1 

7  55  38.7 

8  11  30.7 
8  27    3.7 

8  42  17.2 

8  57  10.8 

9  11  44.1 

9  25  56.6 

9  39  48.2 

9  53  18.6 


20  6  27.4 
20  19  14.0 
20  31  38.1 

20  43  39.4 

20  55  17.5 

21  6  32.3 

21  17  23.0 
21  27  49.5 
21  37  51.6 

S.21  47  28.9 


lMir.ftnr 
Itaoar. 


II 
48.24 

47.65 

47.04 

46.42 
45.77 
45.11 

44.44 
43.75 
43.04 

42.32 
41.58 
40.82 

40.05 
39J26 
3845 

37.63 
36.79 
35.94 

35.07 
34.19 
33.29 

32.38 
31.45 
30.51 

29.55 
28.58 
27.60[ 

26.60, 
l».d9{ 
24.56 

23.52 


toBl- 


d  ^.79 

6  10.04 

6  10.29 

6  10.54 

6  10.79 

6  11.03 

6  11.27 

6  11.51 

6  11.74 

6  11.97 

6  12.20 

6  12.42 

6  12.^ 

6  12.85 

6  13.06 

6  13i26 

6  13.46 

6  13.66 

6  13.85 

6  14.04 

6  UJi3 


6 
6 


14.41 
14.59 
6  14.77 


6  14.95 

6  15.12 

6  15J29 

6  15.46 

6  15.63 

6  15.79 


16  15.95 


Odoml 

TlnM 

of  Um 

SmdI- 

dli]D«ter 


th« 
Mttrid* 


66.92 
67.04 
67.15 

67.27 
67.39 
67.51 

67.63 
67.75 

67.87 

67.99 
68.11 
68.23 

68.35 
68.46 
68.58 

68.70 
68.82 
68.93 

69.05 
69.16 
69.27 

69.38 
69.49 
69.59 

69.70 
69.80 
69.90 

70.00 
70.10 
70.19 

70.28 


Bqaationef 

TuDOt 

to  be 
nbtratttd 

fnum 
AppomU 

Time, 


16  llJZb 

16  ia36 

.16  18.68 

16  18.20 
16  16.92 
16  14.84 

16  11.94 
16  8i» 
16    a67 

15  58.281 
15  524)5 
15  44.97 

15  37.04 
15  28.24 
15  ia58 

15  8.08 
14  56.72 
14  44.50 

14  31.44 
14  17.54 
14    2.81 

13  47.25 
13  30.88 
13  13.701 

12  55.75 
12  37.04 
12  17.59 

11  57.42 
11  36.55 

11  nM 

10  52.81 


DIS. 
1 


• 

0.062 
0.099 
0004 

OJtfft 
0/170 
0.104 

0.136 
0.17S 
0.S07 

0.242 
0.277 
0.313 

0.348 
0.384 
0.419 

0455 
0.490 

ojam 

0.562 
0.597 
0.632 

0.666 

o.eBe 

0.732 

0.764 
0.T95 
0.825 

0.855 

ojm 

0^11 
0b937 


Wow.— 


of  lb* 


w^r  b«  fWvBd  by  MbtraMtef  Oi.1l  fkoa  lb«  SIdNiil 


J 


u. 
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AT  GBEENWICH  MEAN  MOON. 


^ 

• 

M 

t 

s 

^ 

a 

i 

S 

^ 

>! 

^ 

s 

PtL 

1 

Sat 

2 

&M. 

3 

Mon. 

4 

Tues. 

5 

Wed. 

6 

Thuf. 

7 

Pri. 

8 

Sat 

9 

Am. 

10 

Hon. 

11 

Toet. 

12 

Wed- 

13 

Thur. 

14 

FrL 

15 

Sat 

16 

Sun. 

17 

Moo. 

18 

Toes. 

19 

Wed. 

20 

nmr. 

21 

Fri. 

22 

Sat 

23 

Sm. 

24 

Moo. 

25 

Toes. 

26 

Wed. 

27 

Thar. 

28 

Fri. 

29 

Sat 

30 

81m. 

31 

THE  SUITS 


Blghl 


m 


14  24  55.75 
14  28  51^1 
14  32  47.45 

14  36  44.49 
14  40  42.33 
14  44  40.98 

14  48  40.44 
14  52  40.73 

14  56  41.84 

15  0  4a79 
15  4  46.58 
15    8  50.22 

15  12  54.72 
15  17  0.08 
15  21    6.30 

15  25  ia37 
15  29  21.29 
15  33  80.07 

15  37  39.69 
15  41  50.16 
15  46     1.46 

15  50  ia58 
15  54  26.51 

15  58  40.24 

16  2  54.75 
16  7  10.02 
16  11  26.03 

16  15  42.761 
16  20  0.19! 
16  2^  18.29 

16  28  37.04 


DtAlbr 
Ihoor. 


• 

9.794 
9.827 
9.860 

9.893 
9.996 
9.960 

9.994 
0.099 
0U)64 

0.099 
0.134 
0.170 

0.206 
0.241 
0.276 

0.312 
0.348 
0.393 

0.418 
0.453 
0.488 

0.529 
0.566 
0.588 

0.691 
0.652 
0.683 

0.712 
0.741 
0.768 


10.794 


Mfpomtt 
DtoUnatton. 


s. 


O  I  fl 

4  22  57.5 


4  42 

5  1 


8.4 
4.9 


5  19  46^ 
5  38  13.0 

5  56  23.7 

6  14  18.5 
6  31  56.9 

6  49  18.5 

7  6  23.0 
7  23  9.9 
7  39  88.7 

7  55  49.1 

8  11  40.8 
8  27  13.5 

8  42  26.7 

8  57  20.0 

9  11  52.9 

9  26  5.1 
9  39  56.4 
9  53  26.5 


20  6  34.9 
20  19  21.1 
20  31  44.8 

20  43  45.7 

20  55  23.5 

21  6  37.9 

21  17  28.3 
21  27  54.5 
21  37  56.2 

S.21  47  33.2 


ms.tat 

Ihoar. 


48.24 
47.65 

47.04 

46^2 
45.77 
'45.11 

44.44 

43.75 

43.04 

42.32 
41.58 
40.82 

40.05 
39.26 
38.45 

87.^ 
36.79 
35.94 

35.07 
34.19 
33.29 

32.38 
31.46 
30.51 

29JS5 
28.58 
27.60 

26.60 
25.59 
24.56 


Xqnstloiiof 
TlnM, 
fb$ 
addtdu 
Meam 
Timt. 


DULftw 
Ihoor. 


m      • 

6  17.27 

6  18.36 

6  18.68 

6  18.19 

6  16.91 

6  14.81 

6  11.90 

6  8.17 

6  3.61 


• 

0.062 
00)99 
0.004 

0.037 
0.070 
0.104 

0.138 
0.173 
0.207 

5  58.22  0.219 
5  51.98,  0.277 
5  44.90   0.313 


5  36.95 
5  28.15 
5  18.48 

5  7.97 
4  56.60 
4  44.38 

4  31.31 
4  17.40 
4    2.66 

3  47.09 
3  30.72 
3  ia54 

2  55.59 
2  36.87 
2  17.42 

1  57.25 
1  36.37 
1  14.83 


23.53     10  52.64 


0.348 
0.384 
0.419 

0.456 
0.490 
0.526 

0.562 
0.597 
0.632 

0.666 
0.699 
0.739 

0.764 
0.795 
0.826 

0.865 
0.883 
0.911 

• 

0.937 


8M«wl 
TioM. 


h     in      • 

4  41  13.02 
4  45  9.57 
4  49    6.13 

4  53    2.68 

4  56  59.24 

5  0  55.79 

5  4  52.34 
5  8  48.90 
5  12  45.45 

5  16  42.01 
5  20  38.56 
5  24  35.12 

5  28  31.67 
5  32  28.23 
5  36  24.78 

5  40  21.34 
5  44  17.89 
5  48  14.45 

5  52  11.00 

5  56    7.56 

6  0    4.12 

6  4  0.67 
6  7  57.23 
6  11  53.78 

6  15  50.34 
6  19  46.89 
6  23  43.45 

6  27  40.01 
6  31  36.56 
6  35  33.12 


16  39  29.66 


Hon.— 


fcr  Mmb  Hooo  nay  b« 


Mm  auM  tt  yntte  Apyannl  Kmb. 
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in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

• 

1 

1 

1 

2 
3 

1 

305 
306 
307 

Logiftthm 

of  the 

Radios  Teetor 

ofth« 

Earth. 

DUr.flMr 
Ihoor. 

MflanTtea 

of 
fikWMlOh. 

Thu  LONGITUDB. 

DULfor 
Ihoar. 

LATITUDX. 

X 

X' 

218''  37'  17!!9 

219  37  25.1 

220  37  33.8 

36  42  9 
36  50.0 
36  5a6 

150.27 
150.33 
150.40 

-1-6.38 
0.31 
0J22 

9.9965013 
.9963878 
.9962751 

47.4 
47.1 
46.7 

h      m      • 

9  17  15.43 
9  13  19.52 
9    9  23.62 

4 
5 
6 

308 
309 
310 

22i  37  44.0 

222  37  55.8 

223  38    9.1 

37    8.7 
37  20.4 
37  33.5 

150.46 
150.53 
150.59 

-M).10 

—0.03 

0.16 

.9961633 
.9960526 
.9959432 

46.3 
45.8 
45.2 

9    5  27.71 
9     1  81.81 
8  57  35.90 

7 
8 
9 

311 
312 
313 

224  38  23.9 

225  38  40.2 

226  38  57.9 

37  4a2 

38  4.4 
38  22.0 

150.65 
150.71 
150.77 

0.30 
0.43 
0.54 

.9958352 

.9957288 
.9956241 

44.6 
43.9 
43.2 

8  53  89.99 
8  49  44.08 
8  45  48.17 

10 
11 
12 

314 
315 
316 

227  89  17.2 

228  39  38.2 

229  40    0.8 

38  41.2 

39  2.0 
39  24.5 

150.S4 
150.90 
150.96 

0.63 
0.70 
0.74 

.9955213 
.9954203 
.9953212 

42.4 
41.6 
40.8 

8  41  b2JX 
8  87  56.35 
8  84    0.44 

13 
14 
15 

317 
318 
319 

230  40  25.1 

231  40  51.2 

232  41  19.0 

89  48.7 
40  14.7 
40  42.3 

151.05 

151.13 

'151J20 

0.75 
0.73 
0.69 

.9952240 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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Fomalhaot 

E. 

45  53  32 

8791 

44  38  10 

8618 

43  23  26 

8856 

42    9  24 

8908 

m  Pesasi 

m  Aneds 

E. 

59  26  51 

846^1 

58    5  44 

8478 

56  44  50 

8485 

5524    9 

8497 

E. 

102  10  17 

8314 

100  44  24 

8319 

99  18  29 

8309 

97  52  30 

8906 

3 

Sux 

W. 

83  27    5 

8449 

84  48  26 

8446 

86    9  52 

8486 

87  31  25 

8481 

Jopiter 

E. 

23  41  34 

8094 

22  13  17 

8698 

20  44  59 

8091 

19  16  38 

8069 

FonuUhant 

E. 

36  11  56 

4906 

35    3  36 

4991 

33  56  35 

4886 

32  51     1 

4494 

a  Pesasi 

E. 

48  44  37 

8OT7 

47  25  38 

8598 

46    7    2 

8699 

44  48  51 

8646 

a  Arietis 

E. 

90  41  34 

sies 

89  15    7 

8189 

87  48  34 

8175 

86  21  55 

8169 

Aldebaran 

E. 

123  30  41 

8064 

122    1  35 

8649 

120  32  22 

8048 

119    3    2 

8087 

4 

Sun 

W, 

94  21  16 

8861 

95  43  43 

8889 

97    620 

8873 

9629    9 

8860 

Fomalh^nt 
a  Pe^vasi 

E. 

27  51  27 

6889 

26  58  48 

6699 

96    9  12 

5908 

25  22  58 

6:69 

E. 

38  25  40 

88» 

37  11    2 

8875 

35  57  17 

8989 

34  44  30 

8999 

a  Artetis 

E. 

79    6  50 

8187 

77  39  25 

8139 

76  11  51 

8191 

74  44    7 

8114 

Aldebarsn 

E. 

111  34  19 

9099 

110    4    5 

9990 

108  33  40 

9981 

107    3    3 

9970 

5 

SlTlf 

W. 

105  26  30 

8801 

106  50  40 

9388 

108  15    6 

8974 

109  39  48 

8360 

a  AqailflB 

\V. 

39    9  51 

4970 

40  17  11 

4178 

41  26    3 

4088 

42  36  21 

4001 

a  Pej^ 

E. 

29    0  17 

4519 

27  56  42 

4004 

26  55  29 

4879 

25  56  57 

5167 

a  Arietis 

E. 

,  67  23    2 

8073 

65  54  18 

8064 

64  25  24 

8055 

62  56  19 

8047 

Aldebaraa 

E. 

99  26  40 

3916 

97  54  40 

9909 

96  22  25 

S899 

94  49  53 

3876 

6 

Son 

W. 

116  47  31 

8186 

118  13  58 

8110 

119  40  43 

8158 

121    7  48 

8187 

a  Ac^ail^ 
a  Anetis 

W. 

48  46  29 

8670 

50    3  48 

1616 

51  22    5 

8565 

52  41  17 

8516 

E. 

55  28  20 

8006 

53  58  15 

8000 

5228    2 

9998 

50  57  41 

3987 

Aldebaran 

£. 

87    250 

3866 

85  28  29 

9791 

83  53  49 

9775 

82  18  49 

9760 

7 

SiTN 

W. 

128  28  14 

8068 

129  57  21 

8086 

131  26  49 

8096 

132  56  37 

8003 

a  AquilaB 

W. 

59  29  54 

8800 

60  53  56 

8373 

62  18  40 

8987 

63  44    5 

8304 

Jopiter 
a  Arietis 

w. 

25  34  47 

3716 

27  11    6 

9696 

28  47  49 

9679 

30  24  57 

3660 

E. 

43  24  33 

3976 

41  53  49 

9978 

40  23    9 

9068 

38  52  35 

3993 

Al(Jel>anui 

E. 

74  18  32 

9678 

72  41  23 

9663 

71    3  52 

9645 

69  25  58 

3638 

Pollux 

£. 

117  42    1 

9773 

116    6  57 

9758 

114  31  28 

9785 

112  55  34 

3715 

8 

a  AqoilflB 

W. 

71    0  37 

8066 

72  29  41 

8039 

73  59  18 

8004 

75  29  26 

9980 

FoniaUiaat 

w. 

38  46  48 

8466 

40    7  51 

8385 

41  30  25 

8818 

42  54  22 

8346 

Jopiter 
a  re^asi 

w. 

38  36  51 

3869 

40  16  27 

9653 

41  56  28 

9585 

43  36  53 

3518 

w. 

26    6  16 

4484 

27  10  22 

4958 

28  17  58 

4058 

29  28  45 

8881 

a  Anetis 

E. 

31  23  54 

8096 

29  55  42 

8148 

28  28  24 

8197 

27    2  11 

8360 

Aldebaran 

E. 

61  10  41 

3548 

59  30  27 

9636 

57  49  50 

'    9509 

56    8  49 

9493 

PoUux 

E. 

104  49  46 

3633 

103  11  21 

9604 

101  32  32 

9566 

99  53  18 

9566 

9 

a  Ac|ail» 

W. 

83    7  18 

3878 

84  40  12 

9865 

86  13  29 

9888 

87  47    8 

9831 

Jupiter 

W. 

52    4  57 

3488 

53  47  45 

9417 

55  30  55 

9403 

57  14  27 

3867 

Fomalhaot 

W. 

50  11  59 

3961 

51  42  36 

3989 

53  14    6 

3809 

54  46  26 

3861 

aPegasi 

w. 

36    036 

8388 

37  25    2 

8306 

38  51    5 

8180 

40  18  38 

8064 
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8tar*s  NuM 

P.L. 

PL. 

P.L. 

P.L. 

and 

Noon. 

of 

TTTh. 

of 

VHi. 

of 

IXh 

of 

Potittoib 

Dur. 

Dur. 

9456 

Mff. 
9449 

DHL 

Aldebaran 

E. 

54°  27'  2l 

fM76 

52''  4^  36 

5f    3  2l 

49°  20*45 

9496 

PoUuz 

£. 

98  13  39 

355] 

96  33  36 

9534 

94  53  10 

9517 

93  12  21 

9S00 

10 

a  AqailflB 

W. 

89  21    9 

980S 

90  55  29 

9799 

9230    8 

9779 

94    5    4 

1767 

Jupiter 

W 

58  58  21 

3t71 

60  42  38 

9856 

62  27  16 

9849 

64  12  14 

9898    ' 

Fomalhaut 

W. 

56  19  35 

98-26 

57  53  29 

9794 

59  28    5 

9763 

61    3  21 

9734 

a  Pesasi 
Aldebaran 

W. 

41  47  32 

3003 

43  17  42 

9946 

44  49    2 

9895 

46  21  27 

9848 

E. 

40  42  ]6 

9S48 

38  57  26 

9834 

37  12  16 

9820 

35  26  45 

9805 

PoUux 

E. 

84  42  35 

3434 

82  59  34 

9409 

81  16  12 

9395 

79  32  30 

9389 

Begulus 

E. 

120  48  16 

3S50 

119    3  30 

9386 

117  18  23 

9899 

115  32  55 

9307 

11 

a  AquilflB 

W. 

102    3    4 

9796 

103  39    9 

9799 

105  15  19 

3790 

106  51  32 

9719 

Jupiter 

W. 

73    2    3 

9964 

74  48  56 

9959 

76  36    6 

9941 

78  23  32 

9931 

Fomalhaat 

W. 

69    836 

9614 

70  47  12 

9595 

72  26  14 

9577 

74    5  41 

9559    1 

a  Peeasi 
Aldebaran 

W. 

54  17  ]5 

9664 

55  54  43 

9635 

57  32  50 

9609 

59  11  33 

9568 

E. 

26  34  ]4 

9941 

24  46  48 

9981 

22  59    6 

99C0 

21  11    8 

9910 

PoUux 

E. 

70  49  37 

9Si6 

69    4  15 

9315 

67  18  38 

9807 

65  32  49 

93G0 

Begulus 

£. 

106  40  36 

9948 

104  53  13 

9989 

103    5  33 

9991 

101  17  37 

9910 

12 

a  AquTlflB 

W. 

114  52    1 

9745 

116  27  41 

9756 

118    3    6 

9771 

119  38  12 

9788    ' 

Jupiter 

W. 

87  24  18 

9187 

89  13    5 

9180 

91    2    3 

9n4 

92  51  10 

SI58    1 

Fomalhaat 

w. 

82  28  12 

9494 

84    9  33 

9485 

85  51    7 

9477 

87  32  53 

94T0 

a  Pej^ 
a  Anetis 

w. 

67  32  52 

9467 

69  14  24 

9479 

70  56  17 

9458 

72  38  29 

9445 

w. 

24  47  33 

9086 

26  18    1 

9888 

27  50  42 

9708 

29  25  19 

2717    ! 

Pollux 

E. 

56  41  18 

9974 

54  54  40 

99711 

53    7  58 

9970 

51  21  15 

1 

9970 

Regulus 

£. 

92  14  15 

9167 

90  24  57 

9160 

88  35  27 

9159 

86  45  47 

3147 

1 

13 

Jupiter 

W. 

101  58  44 

9147 

103  48  32 

9145 

105  38  23 

9148 

107  28  17 

9141 

1     ^^-^ 

Fomalhaut 

W. 

96    335 

9464 

97  45  53 

9408 

99  28  12 

9465 

101  10  29 

9450 

a  Anetis 

W. 

81  13    9 

9405 

82.56  37 

9401 

^  40  11 

9897 

86  23  50 

9804 

W. 

37  39    3 

9480 

39  20  44 

9451 

41    3    6 

9496 

42  46    3 

9404 

Pollux 

E. 

42  28  26 

9995 

40  42  19 

9806 

38  56  28 

9819 

37  10  56 

9885 

Regulus 

E. 

77  35  34 

9196 

75  45  14 

9199 

73  54  49 

9190 

72    4  21 

9190    , 

14 

Fomalhaat 

W. 

109  40  11 

940S 

111  21  34 

9504 

113    2  41 

9517 

114  43  30 

9SSS 

a  Pegasi 

w. 

95    2  27 

9889 

96  46    3 

9408 

98  29  33 

9408 

100  12  56 

9415 

a  Anetis 

w. 

51  27  25 

9888 

53  12  36 

9896 

54  57  58 

9890 

56  43  29 

9314    ! 

Aldebaran 

w. 

17  16  13 

9191 

]9    6  40 

9199 

20  57    5 

9194 

22  47  27 

91C8    1 

Pollux 

E. 

28  31    4 

9485 

26  49  30 

9586 

25    9    7 

9600 

23  30  12 

2678 

Be^us 

E. 

62  51  54 

9199 

61     ]  28 

9194 

59  11    5 

9196 

57  20  46 

9K9    1 

Spica 

£. 

116  23  32 

9145 

114  33  42 

9146 

112  43  53 

9147 

110  54    5 

9148    ' 

15 

aPe^ 

W. 

108  47    2 

3464 

110  29    6 

9477 

112  10  51 

9499 

113  52  16 

9607 

a  Anetis 

W. 

65  32  20 

9807 

67  18    9 

9809 

69    3  56 

9811 

70  49  39 

9314 

Aldebaran 

W. 

31  57  51 

9149 

33  47  35 

9155 

35  37  10 

9161 

37  26  36 

9167 

Regius 

E. 

48  10  37 

9158 

46  20  58 

9158 

44  31  27 

9165 

42  42    6 

9171 

Spica 

E. 

101  46  10 

9168 

99  56  54 

9174 

98    7  47 

9180 

96  18  50 

2180 

S(JN 

E. 

132  30  37 

9485 

130  49    2 

9491 

129    7  36 

9497 

127  26  18 

9609 

16 

aPe^ 
a  Anetis 

W. 

122  13    9 

9610 

123  51  50 

9687 

125  29  55 

9665 

127    7  22 

^P^^^^ 

W. 

79  36  45 

9841 

81  21  45 

9848 

83    6  35 

9855 

84  51  14 

9864 

Aldebaran 

W. 

46  31  10 

9905 

48  19  30 

9914 

50    7  37 

9998 

51  55  31 

9981    1 

Re^as 
Spica 

E. 

3338    5 

9911 

31  49  54 

9990 

30    1  56 

9999 

28  14  12 

9930 

E. 

87  16  37 

9994 

85  28  45 

9988 

83  41    6 

9941 

81  53  39 

9980 

SCN 

E. 

119    2    7 

9540 

117  21  49 

9548 

115  41  43 

9557 

114     1  49 

9906    ! 

XVI. 
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9 

8lv*iNftaM 

p.  I. 

p.t. 

P.L. 

P.L. 

Mad 

Midnight 

of 

XVb. 

of 

xvm«»- 

of 

XXP»- 

of 

Poritkm. 

DiE 

DiE 
3994 

DIE 
9979 

DiE 

Aldebaran   E. 

47°37'55 

S410 

45°  5^  3!$ 

4l  id  4^ 

42°26'4l 

9969 

Pollux         E. 

91  81    8 

3486 

89  49  33 

3409 

88    736 

3469 

86  25  16 

3498 

10 

a  AqailflB      W. 

95  40  15 

97M 

97  15  40 

9747 

98  51  18 

9789 

100  27    6 

9799 

Jnpiter         W. 

65  57  33 

3tU 

67  43  12 

9901 

69  29  11 

9988 

71  15  28 

9976 

Fomalhaiit  W. 

62  39  16 

2707 

64  15  47 

9681 

65  52  52 

9657 

67  30  29 

96S6 

a  Pegasi       W. 

47  54  53 

9SM 

49  29  15 

3766 

51    4  28 

3799 

52  40  29 

9696 

Aldebaran   E. 

33  40  5:) 

3993 

31  54  42 

3979 

30    8  11 

9966 

28  21  22 

9959 

Pollux          £. 

77  48  30 

'     9t70 

76    4  12 

3967 

.74  19  36 

9946 

72  34  44 

sn96 

Bcgulus       £. 

113  47    6 

3994 

112    0  57 

3981 

110  14  29 

3968 

108  27  42 

9966 

11 

a  Aquilas      W. 

108  27  46 

9730 

110    3  59 

9794 

111  40    7 

3799 

113  16    9 

9796 

Jupiter        W- 

80  11  13 

3991 

81  59    9 

3919 

83  47  20 

3909 

85  35  43 

9196 

Fomalhant  W. 

75  45  32 

3044 

77  25  44 

3690 

79    6  16 

9617 

80  47    6 

9506 

aPesaai       W. 
Aldebaran   E. 

(iO  50  51 

3S61 

62  30  40 

3640 

64  10  58 

9690 

65  51  43 

9509 

19  22  55 

3900 

17  34  28 

3191 

15  45  47 

9189 

13  56  53 

9174 

Pollux         E. 

63  46  49 

3993 

62    0  39 

3986 

60  14  19 

9961 

58  27  51 

9977 

Regulus       E. 

99  29  24 

3900 

97  40  57 

9191 

95  52  16 

9189 

94    322 

9174 

12 

a  Aqnils      W. 

121  12  56 

9806 

122  47  14 

9891 

124  21     1 

9869 

125  54  12 

9891 

Jupiter         W. 

94  40  27 

3169 

96s29  51 

9167 

98  19  23 

9154 

100    9    0 

9150 

Fomalhaat  W. 

89  14  49 

3464 

90  56  53 

3460 

92  39    3 

3466 

94  21  18 

9466 

a  PejEaai       W. 
a  Anetb      W. 

74  20  59 

3496 

76    3  44 

3496 

77  46  41 

3418 

79  29  50 

3411 

31     1  36 

3659 

32  39  19 

.   3601 

34  18  13 

3665 

35  58  10 

9616 

Pollux          £. 

49  34  32 

3379 

47  47  51 

3976 

46    1  15 

9980 

44  14  46 

9986 

Regulus       E. 

84  56    0 

3141 

83    6    4 

3196 

81  16    0 

3199 

79  25  50 

9198 

13 

Jupiter        W. 

109, 18  12 

3141 

111    8    9 

3141 

112  58    5 

9141 

114  48    1 

9149 

Fomalhaut   W. 

102  52  41 

3469 

104  34  47 

3467 

106  16  46 

9475 

107  58  35 

9484 

aPegasi       W. 

88    7  33 

3998 

89  51  18 

9999 

91  35    3 

9994 

93  18  47 

9996 

a  Anetu      W. 

44  29  32 

3984 

46  13  29 

3968* 

47  57  49 

9966 

49  42  28 

9349 

Pollux         E. 

35  25  47 

3866 

33  41     7 

3878 

31  57    0 

9407 

30  13  35 

9446 

Regulus       E. 

70  13  52 

3110 

68  23  22 

3119 

66  32  52 

9119 

64  42  22 

9190 

14 

Fomalhaut  W. 

116  23  57 

• 

3660 

118    4    1 

9667 

119  43  41 

3668 

121  22  52 

9611 

aFepsi       W. 

a  Anetis      W. 

101  56  10 

3499 

103  39  13 

3491 

105  22    4 

3441 

107    4  41 

9469 

58  29    8 

3911 

60  14  52 

3908 

62    0  40 

3907 

63  46  30 

9907 

Aldebaran    W. 

24  37  44 

3191 

26  27  56 

3196 

28  18    1 

3189 

30    8    0 

9146 

Pollux         E. 

21  53    3 

3779 

20  18    7 

3906 

18  45  55 

9071 

17  17  10 

9999 

Re^us       E. 
Spica           E. 

55  30  31 

3199 

53  40  23 

9197 

51  50  20 

3141 

50    0  24 

9147 

109    4  19 

3161 

107  14  38 

S166 

105  25    3 

9169 

103  35  33 

9169 

15 

aPe^       W. 

a  Anetis      W. 

115  33  19 

3696 

117  13  58 

9649 

118  54  11 

3664 

120  33  55 

9666 

72  35  18 

9818 

74  20  51 

76    6  17 

9998 

77  51  35 

9994 

Aldebaran  W. 

39  15  53 

3174 

41    4  59 

9169 

42  53  54 

9189 

44  42  38 

9197 

Regulus       E. 
Spica           E. 

40  52  55 

3178 

39    3  55 

9186 

37  15    6 

9194 

35  26  29 

9309 

94  30    2 

3193 

92  41  24 

9900 

90  52  57 

9908 

89    4  41 

9916 

Sun           £. 

125  45    8 

3610 

124    4    8 

9616 

122  23  17 

3634 

120  42  37 

9691 

16 

aPegasi       W. 

a  AnetU'      W. 

128  44    8 

9799 

130  20  10 

9766 

131  55  24 

9864 

133  29  47 

98a 

86  35  41 

3879 

88  19  55 

9981 

90    3  57 

3891 

91  47  45 

3401 

Aldebaran   W. 

53  43  13 

3940 

55  30  41 

3949 

57  17  55 

3960 

59    4  55 

3969 

R^lns       E. 
Spica           E. 

26  26  42 

3960 

24  39  29 

9960 

22  52  31 

9971 

21    5  49 

9989 

80    626 

3960 

78  19  27 

9960 

76  32  42 

9979 

74  46  12 

9989 

Sun            E. 

11222    8 

3676 

110  42  40 

9686 

109    3  25 

9596 

107  24  24 

9606 

198 


NOTEMBER,    1867. 


XTO. 


GREENWICH  MEAN  TTME. 


LUNAB  DISTANCES. 


17 


18 


19 


20 


21 


22 


23 


28 


29 


30 


Sterns  Viae 

and 

Poaiaon. 


a  Arietis  W. 

Aldebaran  W. 

Pollux  AV. 

Splca  £. 

Sun.  E. 

a  Arietis  W. 

Aldebaran  W. 

Pollux  AV. 

Spica  £. 

Sun  E. 

a  Arietia  W. 

Aldebaran  AV. 

Pollux  AV. 

Spica  E. 

Sun  E. 

Aldebaran  AV. 

Pollux  AV. 

Re^us  AV. 

Spica  E. 

Sun  E. 

Aldebaran  AV. 

Pollux  AV. 

Begulus  AV. 

Sun  E. 


Pollux 

Regulus 

Sun 

Pollux 

Regulus 

Sun 


AV. 
W. 

E. 

AV. 
AV. 
E. 


Sun  AV. 

Jupiter  E. 

Fomalhant  E. 

a  Peg:asi  E. 

a  Anetis  E. 

Sun  AV. 

Jupiter  E. 

Fomalhaut  E. 

a  Pej^asi  E. 

a  Arietis  E. 

Sun  AV. 

Jupiter  E. 

Fomalhant  E. 

a  Pe<;asi  E. 

a  Arietis  E. 

Aldebaran  E. 


P.L. 

Noon. 

of 

Dlff. 

93°3l'lS 

9419 

60  51  40 

S379 

19  51    9 

»57 

72  59  56 

3999 

105  45  36 

S616 

107  10  11 

9607 

74  56  53 

9861 

32  35    8 

9618 

58  59    8 

9867 

92  43  59 

9704 

120  29  19 

9627 

88  46    0 

9445 

45  47  55 

9586 

45  15  51 

9483 

79  58  27 

9796 

102  19  22 

9527 

58  59    9 

9626 

22  15  35 

9537 

31  51  49 

9598 

67  28  53 

9887 

115  37  57 

9604 

72    1  24 

9684 

35  32  46 

9608 

55  14  45 

9976 

84  52  33 

9750 

48  37    0 

9678 

43  15  30 

8065 

97  31  54 

9818 

61  28  51 

9746 

31  31  33 

8168 

25  48  39 

8604 

58  41    9 

8078 

64  51  10 

8486 

79  24  51 

8826 

122  53  31 

8992 

36  31  34 

8608 

46  55    4 

8114 

54    7  19 

8665 

68  20    2 

8899 

111  27  29 

8920 

47  14    5 

8505 

35  13  42 

8138 

43  50  10 

8830 

57  27  40 

8497 

100    1  28 

8220 

133    4  25 

8064 

PL. 

nih- 

of 

Dlff. 

95°  14' 3^ 

9499 

62  38  11 

9289 

21  22  16 

9871 

71  13  55 

3810 

104    7    3 

9626 

108  51  14 

9591 

76  41  24 

9871 

34  13  45 

9603 

57  15  14 

9898 

91    7  24 

9716 

122    7  37 

9646 

90  28  31 

9455 

47  27    9 

9589 

43  34  14 

9497 

78  23  54 

9807 

103  59  58 

9536 

60  37  29 

9632 

23  55  57 

9546 

30  12  51 

9615 

65  56  17 

9898 

117  16  47 

9618 

73  38  25 

9692 

37  n  30 

9617 

53  44    2 

9967 

8628    7 

9757 

50  14    9 

9687 

41  46  38 

8078 

99    5  .58 

9828 

63    4  30 

9754 

30    4  45 

8169 

27    8  59 

8603 

57  12  33 

8063 

63  29  34 

8452 

78    1  10 

3884 

121  27  48 

3390 

37  51  55 

8604 

45  27  12 

8117 

52  48  28 

8608 

66  57  44 

8409 

110    1  43 

3320 

48  34  24 

8505 

33  46  13 

8184 

42  35  39 

8675 

56    7  12 

8511 

98  35  42 

8220 

131  35  56 

8063 

PL. 

Vlh. 

of 

Dlff. 

96°  57*3^ 

3433 

64  24  27 

9996 

22  55  12 

3802 

69  28  10 

3820 

102  28  44 

9637 

110  31  58 

3535 

78  25  40 

3882 

35  52  36 

3505 

55  31  37 

9410 

89  31    5 

3727 

123  45  30 

3668 

92  10  47 

3465 

49    6  19 

3698 

41  52  56 

3510 

76  49  35 

9816 

1(^  40  21 

9546 

62  15  41 

9639 

25  36    6 

3555 

28  34  17 

3635 

64  23  56 

9909 

118  55  25 

9699 

75  15  16 

3706 

38  50    2 

9626 

52  13  33 

9996 

88    3  31 

9766 

51  51    6 

9095 

40  18    1 

8060 

100  39  50 

9837 

64  39  58 

3763 

28  38  14 

8198 

28  29  20 

S609 

55  44    3 

8088 

62    8  16 

8468 

76  37  38 

8848 

120    2    3 

1320 

39  12  15 

8605 

43  59  23 

8190 

51  30    2 

8684 

65  35  38 

8431 

108  35  58 

8390 

49  54  43 

8508 

32  18  46 

8185 

41  21  54 

8933 

54  47    0 

8527 

97    9  56 

8219 

130    7  26 

8068 

I». 


96  4(^27 

66  10  29 
24  29  37 

67  42  40 
100  50  39 

112  12  23 
80    9  41 

37  31  38 
53  48  17 
87  55    1 

125  22  59 
93  52  49 
50  45  24 
40  11  56 

75  15  31 

107  20  30 

63  5:i  43 
27  16    3 

26  56  9 
62  51  49 

120  33  50 

76  51  56 
40  28  22 
50  43  18 

89  38  43 

53  27  52 

38  49  38 

102  13  30 
66  15  15 

27  12    2 

29  49  42 

54  15  39 
60  47  16 
75  14  16 

118  36  17 

40  32  34 
42  31  39 

50  12    4 

64  13  45 
107  10  18 

51  15    4 

30  51  19 
40  8  58 
53  27  6 
95  44    9 

128  38  56 


PL. 

or 

Dlff. 


9748   t 


9476 


II 

STVT 


9T» 


SMI 


SiM 


SSftl 


81t« 

aai 


8181 
8975 


8918 


xvm. 
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LUNAB  DISTANCES. 

3- 

Star's  If  UM 

p.  L. 

p.  L. 

p.  L. 

p.  L, 

ll 

ftOd 

Midnisfat. 

of 

XVb. 

or 

XVIITb. 

of 

XXlh. 

or 

17 

Podtkn. 

o 

Mff. 

DIff. 

DIff. 

Dur. 

o  Ariedf 

W. 

l(xf22'5^ 

S467 

102^^  5'  1^ 

940B 

I03%7'l(5 

9481 

105''28'5d 

9494 

Aldebaran 

W. 

67  56  16 

9319 

69  41  48 

9309 

71  27    5 

9889 

73  12    7 

2350 

Pollux 

w. 

26    5  13 

9708 

27  41  45 

9673 

29  19    1 

9648 

30  56  51 

9808 

Spica 

E. 

65  57  26 

984a 

64  12  28 

9353 

62  27  45 

9364 

60  43  18 

9376 

Sax 

E. 

99  12  49 

9659 

97  35  14 

9670 

95  57  54 

9881 

94  20  49 

9603 

18 

a  Arietis 

W. 

113  52  28 

9fi64 

115  32  13 

9560 

117  11  36 

9596 

118  50  38 

9810 

Aldebaitm 

w. 

81  53  27 

9403 

83  36  58 

9414 

85  20  13 

9434 

87    3  14 

9434 

Polliix 

w. 

39  10  48 

9a6ft 

40  50    3 

9564 

42  29  20 

9663 

44    8  38 

9584 

Spica 

E. 

5*2    5  13 

9433 

50  22  26 

9448 

48  39  57 

9456 

46  57  45 

9471 

Sun 

£. 

86  19  12 

9760 

84  43  38 

9781 

83    8  19 

9773 

81  33  16 

9784 

19 

a  Aneda 

W. 

127    0    2 

TlOi 

128  36  39 

9703 

130  12  48 

9744 

131  48  29 

9786 

Aldebaran 

AV. 

95  34  36 

94M 

97  16    9 

9497 

98  57  27 

9608 

100  38  32 

96n 

PoUux 

W. 

52  24  23 

9601 

54    3  16 

9607 

55  42    2 

9613 

57  20  40 

9819 

Sptca 

E. 

38  31  15 

9037 

36  50  53 

9651 

35  10  51 

9568 

33  31    9 

9689 

Sun 

£. 

73  41  42 

9843 

72    8    8 

9853 

70  34  48 

9884 

69    1  43 

9876 

20 

Aldebaran 

W. 

109    0  26 

9988 

110  40    8 

9675 

112  19  38 

9666 

113  58  54 

3694 

PoUux 

W. 

65  31  35 

9854 

67    9  17 

9660 

68  46  50 

9668 

70  24  13 

2677 

Remdus 

W. 

28  55  48 

9573 

30  35  20 

9661 

32  14  41 

9590 

33  53  50 

9699 

Spica 

E. 

25  18  28 

9878 

23  41  16 

9703 

22    4  40 

9736 

20  28  46 

9766 

Sra 

E. 

61  19  56 

993a 

59  48  18 

9049 

58  16  53 

9964 

56  45  42 

9986 

'   SI 

Aldebaran 

W. 

122  12    3 

9840 

123  50    3 

9649 

125  27  51 

9858 

127    5  27 

2887 

Pollux 

W. 

78  28  26 

9718 

80    4  45 

9705 

81  40  52 

9733 

83  16  48 

9741 

Begulm 

W. 

42    6  30 

9843 

43  44  26 

9863 

45  22    9 

9660 

46  59  40 

9870 

Sun 

£. 

49  13  16 

3oai 

47  43  29 

3033 

46  13  55 

3043 

44  44  35 

•& 

fU 

Pollax 

W. 

91  13  44 

9783 

92  48  34 

9793 

94  23  12 

9801 

95  57  39 

9810 

Begulufl 

W. 

55    4  26 

9713 

56  40  49 

3731 

58  17    1 

9739 

59  53    2 

9738 

Sun 

£. 

37  21  30 

3114 

35  53  37 

•197 

34  26    0 

•138 

32  58  38 

•lU 

23 

Pollax 

W. 

103  46  58 

98U 

105  20  14 

9884 

106  53  19 

9873 

108  26  12 

9883 

Rcgulus 

W. 

67  50  21 

9779 

69  25  16 

9787 

71    0    1 

9796 

72  34  35 

9903 

Sun 

E. 

25  46  10 

3933 

24  20  40 

8363 

22  55  33 

•376 

21  30  53 

3300 

28 

Sun 

W. 

31  10    4 

3501 

32  30  27 

B801 

33  50  50 

•509 

35  11  12 

3689 

Jupiter 

E. 

52  47  22 

8098 

51  19  10 

•100 

49  51    3 

3108 

48  23    1 

3110 

Fomalhaat 

£. 

59  26  35 

3503 

58    6  14 

3501 

56  46  13 

3541 

55  26  34 

3583 

a  Pepisi 

E. 

73  51    4 

3380 

72  28    2 

•370 

71    5  11 

•379 

69  42  31 

3389 

a  Amtis 

E. 

117  10  32 

3300 

115  44  47 

3390 

114  19    1 

•390 

112  53  15 

3020 

29 

Sun 

W. 

41  52  53 

3508 

43  13  11 

3508 

44  33  29 

•508 

45  53  47 

3608 

Jupiter 

E. 

41    3  58 

3108 

39  36  20 

3109 

38    8  45 

3130 

36  41  12 

3133 

Fovnalhant 

E. 

48  54  34 

3889 

47  37  35 

•739 

46  21  11 

•766 

45    5  22 

•791 

a  Pegasi 

E. 

62  52    4 

34a 

61  30  36 

•468 

60    9  23 

346» 

58  48  24 

•480 

m  Arietis 

£. 

105  44  28 

3030 

104  18  43 

•391 

102  52  59 

•990 

101  27  14 

3320 

30 

Sun 

W. 

52a5  26 

3500 

53  55  50 

8496 

55  16  16 

•498 

56  36  45 

3493 

Jupiter 

E. 

29  23  54 

3137 

27  56  29 

3137 

26  29    4 

3137 

25    1  39 

3137 

Fomalhant 

E. 

38  56  54 

4034 

37  45  48 

4101 

36  35  47 

4173 

35  26  55 

4949 

a  Pegasi 

E. 

52    7  31 

3583 

50  48  16 

3583 

49  29  23 

3604 

48  10  53 

8836 

a  Anetit 

E. 

94  18  20 

3918 

92  52  30 

•016 

91  26  89 

3314 

90    0  46 

3313 

Aldebaran 

E. 

127  10  25 

3089 

125  41  53 

3060 

124  13  21 

3060 

122  44  47 

3078 
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I. 


AT  GEEENWICH  APPARENT  NOON. 


1 

i 

• 

1 
1 

1 

Sun. 

Mod. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Fri. 

6 

Sat 

7 

Sun. 

8 

Mon. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Fri. 

13 

Sat 

14 

Sun. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Fri. 

20 

Sat 

21 

Sun. 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Fri. 

27 

Bat 

28 

Sun. 

29 

Mon. 

30 

Tues. 

31 

Wed. 

32 

THE  SUN'S 


Apptutttt 
Bight 


16  28  35.08 
16  32  54.53 
16  37  14.58 

16  41  35.20 
16  45  56.39 
16  50  18.13 

16  54  40.38 

16  59  3.12 

17  3  26.30 

17  7  49.92 
17  12  13.96 
17  16  38.39 

17  21  3.18 
17  25  28.30 
17  29  53.73 

17  34  19.44 
17  38  45.40 
17  43  11.58 

17  47  37.92 
17  52  4.40 

17  56  31.00 

* 

18  0  57.69 
18  5  24.42 
18  9  51.13 

18  14  17.80 
18  18  44.40 
18  23  10.89 

18  27  37.22 
18  32  3.35 
18  36  29.24 
18  40  54.86 

18  45  20.19 


Diff-for 
Iboar. 


■ 

0.794 
0.820 
0.845 

0.869 
0.892 
0.914 

0.935 
0.954 
0.973 


0.990 
.007 
.022 


.037 
.050 
.062 

.073 
.082 
.090 

.097 
.102 
.106 

.108 
.108 
.108 

.106 
.102 
.096 

.089 
.080 
.070 
.058 


11.045 


Dtoliofttloii. 


S.21  47  28.9 

21  56  41.2 

22  5  28.1 

22  13  49.2 
22  21  44.3 
22  29  13.4 

22  36  16.2 
22  42  52.5 
22  49  1.9 

22  54  44.2 

22  59  59.2 

23  4  46.9 

23  9  7.1 
23  12  59.7 
23  16  24.7 

23  19  21.7 
23  21  50.7 
23  23  51.5 

23  25  24.2 
23  26  28.7 
23  27  5.0 

23  27  12.9 
23  26  52.4 
23  26  3.7 

23  24  46.8 
23  23  1.8 
23  20  48.5 

23  18  7.0 

23  14  57.4 

23  11  19.8 

23  7  14.2 

S.23  2  41.0 


DULfor 
Ihoar. 


23.52 
22.47 
21.41 

20.33 
19.24 
18.15 

17.05 
15.94 
14.62 

13.69 
12.55 
11.41 

10.26 
9.11 
7.95 

6.79 
5.62 
4.45 

3.28 

2.10 
0.92 

0.26 
1.44 
2.61 

3.79 
4.96 
6.14 

7.31 

a48 

9.64 
10.80 

11.95 


Serai- 
dkiDetflr. 


15.95 


6  16.10 
6  16.25 


16.39 
16.53 
6  16.67 


6 
6 


16.80 
16.93 
6  17.05 


6  17.17 

6  17.28 

6  17.3^ 

6  17.48 

6  17.57 

6  17.65 

6  17.73 

6  17.80 

6  17.87 


17.93 
17.99 
[6  18.05 


6 
6 


6  18.10 

6  18.15 

6  18.19 

6  18.23 

6  18.26 

6  18.29 

6  18.32 

6  18.34 

6  18.36 

6  18.38 


16  18.39 


SIdenil 
Time 
of  Om 
Semi- 
diameter 
pMring 

the 

Merid- 

iu. 


70.28 
70.37 
70.45 

70.53 
70.61 
70.68 

70.75 
70.82 
70.88 

70.94 
70.99 
71.04 

71.09 
71.13 
71.17 

71.20 
71.23 
71.25 

71.27 
71.28 
71.29 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.23 
71.21 
71.18 
71.15 

.71.11 


Eqaatkmof 
Time, 

tubttaeud 
from 


uddedto 

ApponMt 

Timu* 


10  52.81 
10  29.98 
10    6.55 

9  42.55 
9  17.98 
8  52.88 

8  27.25 
8  1.14 
7  34.58 

7  7.59 
6  40.19 
6  12.39 

5  44.23 
5  15.74 
4  46.96 

4  17.89 
3  48.57 
3  19.03 

2  49.32 
2  19.48 
1  49.52 

1  19.46 
0  49.38 
0  19.31 


0  10.73 

0  40.69 

1  10.54 

1  40.23 

2  9.72 

2  38.96 

3  7.95 

3  36.65 


lM.§x 
Ihovr. 


9 

0.937 
0.963 
0.9bd 


U)18 
.035 
4)57 

.078 
U)97 
.116 

.133 
.150 
.165 

.180 
.193 
.905 

.21& 
.226 
.234 

.241 
.246 
.250 

.252 
.253 
.252 

.249 
.245 
S39 


.223 
.213 
.201 


1.188 


Nora.  'Mmb  TtaMof  the  SeaiidlMMtOT  pMilng  maj  be  foimd  by  rabtnetiiiff  Oi.l8  from  th*  SktomI 
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I 
I 


Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat. 
Sun» 

BfOfl. 

Toes. 
Wed. 

Thar. 

Fri. 

Sat. 

Sftn. 

Mon. 

Tues. 

Wed. 
Thur. 
FrL 

Sat 
Sun, 
Mon. 
Tues, 

Wed. 


i 


1 

2 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right 


16  28  37.04 
16  32  56.42! 
16  37  16.40 

16  41  36.96 
16  45  58.08 
16  50  19.74 

16  54  41.92 

16  59  4.58 

17  8  27.68 

17  7  51.22 
17  12  15.18 
17  16  39.53 

17  21  4.24 
17  25  29.27 
17  29  54.61 

17  34  20.23 
17  38  46.10 
17  43  12.19 

17  47  38.44 
17  52  4.83 

17  56  31.34 

18  0  57.94 
18  5  24.57 
18  9  51.19 

18  14  17.77 
18  18  44.28 
18  23  10.68 

18  27  36.91 
18  32  2.95 
18  86  28.75 
18  40  54.29 


Dlff.fbr 
Iboar. 


s 

0.794 
0.920 
0.845 

0.869 
0.802 
0.914 

0.935 
0.954 
0.973 


0.990 
.007 
.022 

.037 
.050 
.062 

.073 
.062 
.090 

.097 
.102 
.106 

.106 
.106 
.108 

.106 
.102 
.096 


.089 
.080 
.070 
.058 


18  45  19.53    11.045 


DtelinMion. 


8.21°  47 


33.2 


21  56  45.2 

22  5  81.7 

22  13  52.5 
22  21  47.3 
22  29  16.1 

22  36  18.6 
22  42  54.6 
22  49  3.7 

22  54  45.7 

23  0  0.6 
23  4  48.1 

23  9  8.1 
23  13  0.5 
23  16  25.3 

23  19  22.2 
23  21  51.0 
23  23  51.7 

23  25  24Si 
23  26  28.7 
23  27  5.0 

23  27  12.9 
23  26  52.4 
23  26  3.7 

23  24  46.8 
23  23  1.8 
23  20  48.6 

23  18  7.2 
23  14  57.7 
23  11  20.2 
23  7  14.8 


INK  for 
Ihonr. 


23J32 
22.47 
21.41 

20.33 
19.24 
18.15 

17.05 
15.94 
14.82 

13.69 
12.55 
11.41 

10.26 
9.11 
7.95 

6.79 
5.62 
4.45 

3J28 
2.10 
0.92 

0.26 
1.44 
2.61 

3.79 
4.96 
6.14 

7.31 

a48 

9.64 
10.80 


S.23     2  41.7   11.95 


BqvalloDof 

Tfano, 

tobe 

added  to 


subtracted 
Time, 


10  52.64 
10  29.81 
10    6.39 

9  42.39 
9  17.82 
8  52.72 

8  27.10 
8  0.99 
7  34.45 

7  7.47 
6  40.06 
6  12.27 

5  44.12 
5  15.64 
4  46.86 

4  17.80 
3  48.49 
3  18.95 

2  49.26 
2  19.43 
1  49.48 

1  19.43 
0  49.36 
0  19.30 


0  10.78 

0  40.68 

1  10.52 

1  40.20 

2  9. 

2  38. 

3  7.90 


DUr.lbr 
Iboar. 


■ 

0.937 
0.963 
0.988 


.012 
.035 
.057 

.078 
.097 
.116 

.133 
.150 
.165 

.180 
.193 
.205 

.216 
.226 
.234. 

.241 
.246 
.250 

.252 
.253 
.252 

.249 
.249 
.239 

.232 
.223 
.213 
.201 


8  36.59    1.188 


BidMMl 
TlnM. 


6  39  29.68 
6  43  26.23 
6  47  22.79 

6  51  19.35 
6  55  15.90 

6  59  12.46 

7  3  9.02 
7  7  5.57 
7  11  2.13 

7  14  58.69 
7  18  55.24 
7  22  51.80 

7  26  48.36 
7  30  44.91 
7  34  41.47 

7  88  88.03 
7  42  84.59 
7  46  31.14 

7  50  27.70 
7  54  24.26 

7  58  20.82 

8  2  17.37 
8  6  13.93 
8  10  10.49 

8  14  7.04 
8  18  3.60 
8  22  0.16 

8  25  56.7f 
8  29  53.27 
8  83  49.88 
8  37  46.39 


18  41  42.94 


Non.  —  Thft  8«mldlMii«ter  ft>r  Ibta  Moon  nuy  bt  umiiMd  ttie  Mm*  «s  thatfbr  AppwnC  Moon. 
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III. 


AT  GREEIJVVICH  MEAN  NOON. 

THE  SUIT'S 

• 

1 

i 

1 

2 
3 

1 

1 

335 
336 
337 

Logultluii 

or  the 

Radius  Teetor 

oftho 

BMTth. 

IHir.ft>r 
1  hour. 

MmbIIm 

or 

flUwnlOh. 

Thu  LONGITUDB. 

DIftfor 
Iboar. 

LATITUDB. 

X 

X' 

248°  52  284 

249  53  21.0 

250  54  14.4 

51  49.3 

52  41.8 

53  35.1 

1 

15^18 
152.21 
152.25 

+6.06 

—0.06 

0.20 

9.9937510 
.9936822 
.9936151 

29.0 
28.3 
27.6 

h      m      s 

7  19  18.16 
7  15  22J25 
7  11  26.34 

4 
5 
6 

338 
339 
340 

251  55    8.7 

252  56     3.8 

253  56  59.6 

54  29.2 

55  24.1 

56  19.7 

152.23 
152.31 
152.34 

0.34 
0.47 
0.58 

.9935499 
.9934867 
.9934256 

26.8 
254) 
254) 

7    7  30.43 
7    3  34.51 
6  59  38.60 

7 
8 
9 

341 
342 
343 

254  57  56.0 

255  58  53.1 

256  59  51.0 

57  16.0 

58  13.0 

59  10.7 

152.37 
152.40 
152.43 

0.66 
0.74 
0.79 

.9933668 
.9933105 
.9932568 

24.0 
22.9 
21.8 

6  55  42.69 
6  51  46.77 
6  47  50.87 

10 
11 
12 

344 
345 
346 

258  0  49.6 

259  1  48.9 

260  2  49.1 

0  9.1 

1  8.2 

2  8.3 

152.46 
152.49 
152.53 

0.80 
0.78 
0.74 

.9932057 
.9931573 
.9931115 

20.7 
19.6 
18.6 

6  43  54.96 
6  39  59.05 
6  36    3.14 

13 
14 
15 

347 
348 
349 

261  3  50.2 

262  4  52.2 

263  5  55.0 

3  9.3 

4  11.1 

5  13.7 

152.56 
152.60 
152.63 

0.67 
0.57 
0.45 

.9930683 
.9930278 
.9929899 

17.5 
16.4 
15.3 

6  32    7.23 
6  28  11.32 
6  24  15.41 

16 
17 
18 

350 
351 
352 

264  6  58.7 

265  8    3.2 

266  9    8.5 

6  17.2 

7  21.6 

8  26.8 

152.67 
152.70 
152.74 

0.32 

0.19 

—0.06 

.9929546 
.9929218 
.9928914 

14.3 
13.3 
12.3 

6  20  19.50 
6  16  23.58 
6  12  27.67 

19 
20 
21 

353 
354 
355 

267  10  14.7 

268  11  21.7 

269  12  29.5 

9  32.8 

10  39.6 

11  47.2 

152.78 
152.81 
152.84 

-M).07 
0.18 
0.27 

.9928631 
.9928368 
.9928126 

11.4 

10.5 
9.7 

6    8  31.75 
6    4  35.84 
6    0  89.94 

22 
23 
24 

356 
357 
358 

270  13  38.0 

271  14  47.0 

272  15  56.6 

12  55.5 

14  4.4 

15  13.8 

152.66 
152.89 
152.91 

0.33 
0.36 
0.36 

.9927902 
.9927696 
.9927508 

8.9 
8.2 
7.6 

5  56  44.03 
5  52  4ai2 
5  48  52i21 

25 
26 
27 

359 
360 
361 

273  17    6.7 

274  18  17.1 

275  19  27.7 

16  23.7 

17  33.9 

18  44.4 

152.93 
152.94 
152.94 

0.33 
0.27 
0.18 

.9927336 
.9927160 
.9927041 

6.9 
6.2 
5.5 

5  44  56J29 
5  41     0.37 
5  37    4.46 

28 
29 
30 
31 

362 
363 
364 
365 

276  20  38.3 

277  21  4a9 

278  22  59.5 

279  24  10.0 

19  54.9 

21  5.3 

22  15.7 

23  26.0 

152.94 
152.94 
152.94 
152.94 

-h0.08 

—0.04 

0.17 

0.30 

.9926919 
.9926816 
.9926730 
.9926662 

4.7 
4.0 
3.2 
2.4 

5  33    aS5 
5  29  12.65 
5  25  16.74 
5  21  20.83 

32    366 

280  25  20.4 

24  36.3 

152.93 

—0.43 

9.9926615 

1.5 

5  17  24.92 

Moms  X  oocvMpoi 

tdaiotlMinMw 

lolnozof  tl 

IM  data,  K»  to  ( 

tho  iPiMM  oqaUMn! 

LOrJtBM 
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GREE]NW1CH 

MEAN  TIME. 

the  Month. 

THE 

MOON'S 

BPfTDTAMlTML 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAQB. 

1    ^ 

AGB. 

Noon. 

Midoiglit. 

Noon. 

IMff.fbr 
1  hoar. 

Midnight 

PULfbr 
Ihour. 

DUr.for 
Ihour. 

1 

14  4^8 

14  4^.4 

54    i.l 

+0*42 

54  li9 

+0.62 

h     m 

4     1.8 

m 
1.90 

d 

5.3 

!    2 

14  50.8 

14  53.8 

54  22.5 

0.82 

54  33.5 

1.02 

4  47.2 

1.88 

6.3 

!    3 

14  57.5 

15     1.8 

54  47.1 

1.23 

55    3.1 

1.43 

5  32.0 

1.66 

7.3 

4 

15    6.8 

15  12.9 

55  21.5 

1.63 

55  42.2 

1.62 

6  16.7 

1.87 

8.3 

5 

15  18.7 

15  25.5 

56     5.1 

1.99 

56  30.0 

2.15 

7    2.0 

1.91 

9.3 

6 

15  32.7 

15  40.3 

56  56.6 

2.27 

57  24.4 

2.35 

7  48.7 

1.99 

10.3 

7 

15  48.1 

15  56.0 

57  53.1 

2.40 

58  22.0 

2.39 

8  37.6 

2.10 

11.3 

8 

16    3.8 

16  11.3 

58  50.5 

2.34 

59  18.1 

2.23 

9  29.5 

2.23 

12.3 

9 

16  18^ 

16  24.7 

59  44.0 

2.05 

60    7.3 

1.82 

10  24.9 

2.39 

13.3 

10 

16  30.2 

16  34.7 

60  27.6 

1JS3 

60  44.2 

1.21 

11  23.8 

2.52 

14.3 

11 

16  38.1 

16  40.3 

60  56.6 

0.85 

61     4.5 

+0.47 

12  25.4 

2.60 

15.3 

12 

16  41.1 

16  40.8 

61     7.8 

+0.08 

61     6.4 

-0.31 

13  28.1 

2.60 

16.3 

13 

16  39.1 

16  36.3 

61     0.4 

-0.68 

60  50.1 

1.02 

14  29.7 

2.52 

1 

17.3 

14 

16  32.5 

16  27.7 

60  36.0 

1.31 

60  18.6 

1.56 

15  28.9 

2.40 

18.3 

15 

16  22.3 

16  16.3 

59  58.5 

1.76 

59  36.4 

1.90 

16  24.6 

2.25 

19.3 

16 

16    9.8 

1^    3.2 

59  12.9 

1.99 

58  48.5 

2.04 

17  17.1 

2.13 

1 

20.3 

17 

15  56.5 

15  49.9 

58  23.9 

2.04 

57  59.5 

2.01 

18    6.8 

2.03 

21.3 

18 

15  43.4 

15  37.1 

57  35.7 

1.95 

57  12.7 

1.87 

18  54.7 

1.96 

22.3 

1  19 

15  31.1 

15  25.5 

56  50.7 

1.78 

56  30.1 

1.67 

19  41.4 

1.93 

23.3 

20 

15  20.2 

15  15.4 

56  10.7 

1.56 

55  52.7 

1.44 

20  27.7 

1.93 

24.3 

21 

15  10.8 

15    6.7 

55  36.1 

1.33 

55  20.9 

1.21 

21  14.2 

1.95 

25.3 

22 

15    2.9 

14  59.5 

55    7.0 

1.10 

54  54.5 

0.99 

22     1.1 

1.97 

26.3 

23 

14  56.4 

14  53.7 

54  43.2 

0.89 

54  33.2 

0.79 

22  48.7 

1.99 

27.3 

24 

14  51.3 

14  49.2 

54  24.4 

0.68 

54  16.8 

0.58 

23  36.6 

2.00 

28.3 

25 

14  47.5 

14  46.1 

54  10.4 

0.49 

54    5.1 

0.39 

i 

29.3 

26 

14  44.9 

14  44.2 

54     1.1 

0.29 

53  58.2 

-0.20 

0  24.5 

1.99 

0.5 

27 

14  43.8 

14  43.8 

53  56.7 

-0.07 

53  56.5 

+0.05 

1  11.9 

1.96 

1.5 

28 

14  44.1 

14  44.9 

5b  57.9 

+0.18 

.54    0.8 

0.31 

1  58.5 

1.92 

2.5 

29 

14  46.1 

14  47.9 

54     5.4 

0.46 

54  11.8 

0.62 

2  44.2 

1.88 

3.5 

30 

14  50.1 

14  52.9 

54  20.1 

0.78 

54  30.4 

0.95 

3  28.9 

1.85 

4.5 

31 

14  56.3 

15    0.3 

54  42.9 

1.12 

54  57.4 

1.30 

4  13.1 

1.84 

5.5 

32 

15    4.8 

15  10.0 

55  14.1 

+1.48 

55  32.9 

+1.66 

4  57.2 

1.83 

6.5 

L. 
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GREEMWICH  MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION 

Hour. 

Bight  Afloeuioii. 

DIft 
forlm. 

DeelliwtkA. 

iMf: 
forlm. 

Hour. 

Bight  AaeaiMioii. 

forlm. 

DufUmtftm 

Mfll 
forlm. 

SUJMDAY  1. 

TUESDAY  a 

0 

b     m    ■ 

20  33  52J29 

■ 
90)166 

S.15  5^  1^.5 

ff 

5.190 

0 

h    m     ■ 
22    9  21.00 

■ 
1.0704 

8.10  3^  3I.3 

9.143 

1 

20  35  53iM 

30)150 

15  52    5:0 

i.361 

1 

22  11  19.21 

1.9-101 

10  25  24.2 

9.194  \ 

2 

20  37  54.11 

9.01S8 

15  46  47.2 

5.333 

2 

22  13  17.41 

1.9606 

10  17  11.0 

6.^45 

3 

20  39  54.90 

9.0I1M 

15  41  25.2 

6.463 

3 

22  15  15J59 

1.9695 

10    8  54.8 

6.390 

4 

20  41  55.60 

9.0110 

15  35  59.0 

5.473 

4 

22  17  13.75 

.  1.9693 

10    0  35.5 

•.Stt 

5 

20  43  56.22 

90)007 

15  30  28.6 

5.541 

5 

22  19  ll.MO 

1.969*2 

9  52  13.3 

0.386 

6 

20  45  56.76 

901064 

15  24  54.1 

5.610 

6 

22  21  10.05 

1.9600 

9  43  48.1 

8.444   ' 

7 

20  47  57.22 

9.0071 

15  19  1.5.5 

5.676 

7 

22  23    8.19 

1.0669 

9  35  20.0 

0.403 

8 

20  49  57.61 

90)006 

15  13  32.8 

5.746 

8 

22  25    6.32 

1.0669 

9  26  48.9 

8.M1 

9 

20  51  57.92 

9.0045 

15    7  46.0 

5.813 

9 

22  27    4.45 

1.9689 

9  18  15.0 

8.509 

10 

20  5:3  58.15 

9.0033 

15    1  55.2 

5.881 

10 

22  29    2..59 

1.9689 

9    9  38.2 

8.«3t 

11 

20  55  58.30 

90N)]0 

14  56    0.3 

6.048 

11 

22  81    0.72 

1.9689 

9    0  58.6 

0.683 

12 

20  57  58.38 

9.0006 

14  50    1.4 

60)16 

12 

22  32  58.86 

1.9691 

8  52  16.2 

8.790 

13 

20  59  58.38 

1J994 

14  43  58.5 

6.081 

13 

22  34  57.01 

LlfeOi 

8  43  31.0 

9.7» 

14 

21    1  58.31 

1.0963 

14  37  51.7 

6.147 

14 

22  36  55.17 

1.9694 

8  34  4.3.1 

8.831 

15 

21    3  58.17 

1.9970 

14  31  40.9 

6.313 

15 

22  38  5a34 

1J606 

8  25  52.5 

%xm 

16 

21    5  57.95 

1.9056 

14  25  26.2 

6.377 

16 

22  40  51.52 

1.9609 

8  16  59J2 

0.919 

17 

21    7  57.67 

1.0947 

14  19    7.6 

6.343 

17 

22  42  49.72 

1.9703 

8    8    3.3 

8.954   1 

18 

21    9  57.31 

1.9995 

14  12  45.2 

6.406 

18 

22  44  47.95 

1.9706 

7  59    4.7 

8.998 

19 

21  11  56.88 

1.9933 

14    6  18.9 

6.470 

19 

22  46  46.20 

1.9710 

7  50    3.5 

9.041 

20 

21  13  56.39 

1.9913 

13  59  4a8 

6.534 

20 

22  48  44.47 

1.9tM 

7  40  59.8 

9J08 

21 

21  15  55.83 

1.9901 

13  53  14.9 

6.507 

21 

22  50  42.77 

1.9719 

7  31  53.6< 

9.195 

22 

21  17  55.20 

1.9600 

13  46  37.2 

6.600 

22 

22  52  41.10 

1.9794 

7  22  44.8 

9.167 

23 

21  19  54.51 

1.9680 

S.  13  39  55.8 

6.793 

23 

22  54  39.46 

1J780 

a  7  13  33.5 

• 

9.908 

MC 

)NDA1 

r  2. 

wed: 

NESD 

AT  4. 

0 

21  21  53.76 

10)670 

ai3  33  10.6 

6.784 

0 

22  56  37.86 

1.9736 

a  7    4  19.8 

9L948 

1 

21  23  52.95 

1.9660 

13  26  21.7 

6.845 

1 

22  58  36.29 

1J743 

6  55    3.6 

0.989  ' 

2 

21  25  52.08 

1.9B50 

13  19  29.2 

6J06 

2 

23    0  34.77 

1.9760 

6  45  45.1 

9.9S 

3 

21  27  51.15 

1.9640 

13  12  33.0 

6.967 

3 

23    2  33.29 

1.9766 

6  36  24.2 

%Ml  . 

4 

21  29  50.16 

1.0631 

13    5  33.2 

70)37 

4 

23    4  31.86 

1.9765 

6  27    1.1 

9.496 

5 

21  31  49.12 

1.0639 

12  58  29.8 

7.087 

5 

23    6  30.47 

1.9773 

6  17  a5.6 

9L4a 

6 

21  33  48.02 

1.9618 

12  51  22.9 

7.146 

6 

23    8  29.14 

1.9783 

6    8    7.8 

9.461 

7 

21  35  46.87 

1.9604 

12  44  12.4 

7.305 

7 

23  10  27.87 

1.9793 

5  58  37.8 

9.518  ) 

8 

21  37  45.67 

1.9796 

12  36  58.3 

7.363 

8 

23  12  26.65 

1.9603 

5  49    5.7 

9L859  : 

9 

21  39  44.42 

1.9786 

12  29  40.8 

7.331 

9 

23  14  25.49 

1.9813 

5  39  31.4 

9.5m 

10 

21  41  43.13 

1.9780 

12  22  19.8 

7.379 

10 

23  16  24.40 

1J833 

5  29  54.9 

9.99  1 

11 

21  43  41.79 

1.9n9 

12  14  55.3 

7.436 

11 

23  18  23.37 

1.9634 

5  20  16;) 

9u99i 

12 

21  45  40.40 

1.9766 

12    7  27.4 

7.493 

12 

23  20  22.41 

1.9846 

5  10  35.7 

9.699 

13 

21  47  38.98 

1.9759 

11  59  5ai 

7.500 

13 

23  22  21.52 

1.9868 

5  0  5ao 

9.798 

14 

21  49  37.51 

1.9753 

11  52  21.4 

7.606 

14 

23  24  20.70 

1J671 

4  51    8.3 

9.796 

15 

21  51  36.00 

1.9746 

11  44  4a4 

7.66) 

15 

23  26  19.96 

1.9864 

4  41  21.6 

9.798 

16 

21  53  34.46 

1.9740 

1137    2.0 

7.718 

16 

23  28  19.31 

1.9806 

4  31  33.1 

9.899 

17 

21  55  32.88 

1.9794 

11  29  17.3 

7.773 

17 

23  30  18.74 

1.9913 

4  21  42.5 

9.939 

18 

21  57  31JJ7 

1.9796 

11  21  29.3 

'      7.837 

18 

23  32  18.25 

1.0927 

4  11  50.1 

%j9m 

19 

21  59  29.63 

1.9733 

11  13  38.1 

'       7.861 

19 

23  34  17.85 

1.9943 

4    1  55.!) 

91919  1 

20 

22    1  27i» 

1.9718 

11    5  43.7 

7.934 

20 

23  36  17.55 

1.9957 

3  51  59.8 

flL949  ' 

21 

22    3  26.25 

1.9714 

10  57  46.1 

7.987 

21 

23  38  17.34 

1.9973 

3  42    2.0 

%jBn% 

22 

22    5  24.52 

1.9710 

10  49  45.3 

8.040 

22 

23  40  17.23 

1.9090 

3  32    2.4 

,     100)97  1 

23 

22    7  22.77 

1.9707 

10  41  41.4 

8.093 

23 

23  42  17i22 

90)008 

3  22    1.1 

10.035 

24 

22    9  21.00 

1.9704 

S.10  33  34.3 

8.143  J  24 

23  44  17.32 

9.0036 

S.  3  11  58.1 

10.063 
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THURSDAY  5. 


h    m      ■ 
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23  44  17.32 

1 

23  46  17.52 

2 

23  48  17.84 

3 

23  50  18.27 

4 

23  52  16.82 

5 

23  54  19.49 

6 

23  56  20.28 

7 

23  58  21.20 

8 

0    0  22.24 

9 

0    2  23.42 

10 

0    4  24.73 

11 
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12 
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13 
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0  12  31.41 
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0  14  33.45 

16 
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23 

030  55.64 

■ 
9M» 
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1  30  5.8 
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2 
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■ 

9.1408 
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5.20 
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2.2099 
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26.04 
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53.62 

2.4849 

7.87 

2.3401 

22.43 

2.3454 

37.30 
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52.48 

2.2556 

7.98 

9.2609 
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5  19  49.4 
5  30  19.4 
5  40  48.6 

5  51  ia9 

6  1  44.3 
6  12  10.6 
6  22  35.9 
6  33  0.1 
6  43  23.1 

6  53  44.8 

7  4  5JJ 
7  14  24.2 
7  24  41.7 
7  34  57.7 
7  45  12.1 

7  55  24.8 

8  5  35.7 
8  15  44.8 
8  25  52.0 
8  35  57.2 
8  46  0.4 
8  56  1.4 
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9  45  32.2 
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0  14  44.3 
0  24  22i^ 
0  33  58i» 
0  43  31.2 

0  53  0.8 

1  2  27.3 
I  11  50.5 
1  21  10.4 
1  30  27.0 
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0.009 
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9.414 
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9.804 
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8.941 
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6.740 

8.071 
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h    m      8 

3  12  22.13 
3  14  46.28 
3  17  10.77 
3  19  35.60 
3  22  0.77 
3  24  26.28 
3  26  52.12 
3  29  18.30 
3  31  44.82 
3  34  11.67 
3  36  38.86 
3  39  6.37 
3  41  34.22 
3  44  2.40 
3  46  30.90 
3  48  59.73 
3  51  28.88 
3  53  58.a5 
3  56  28.14 

3  58  58.24 

4  1  28.66 
4  3  59.39 
4  6  30.43 
4  9    1.77 


■ 
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9.4110 
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15  14 
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15  28 
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15  42 
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N.15  55 
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51.6 
16.6 
37.0 
52.8 
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11.4 

7.7 
59.0 
45.1 
26.0 
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31.7 
56.3 
15.4 
28.8 
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34.3 
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8.1 
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0 

4  11  33.41 

1 

4  14  5.35 

2 

4  16  37.59 

3 

4  19  10.12 

4 

4  21  42S^A 

5 

4  24  16.04 

6 

4  26  49.42 

7 

4  29  23.08 

8 

4  31  57.01 

9 

4  34  31.21 

10 

4  37  5.67 

11 

4  39  40.39 

12 

4  42  15.36 

13 
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14 
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15 
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16 
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17 

4  55  13.87 

18 

4  57  50.26 

19 
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20 

5  3  3.70 

21 

5  5  40.73 

22 
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23 
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5  13  33.00 
5  16  10.80 
5  18  48.77 
5  21  26.91 
5  24  5J21 
5  26  43.67 
5  29  22.28 
5  32  1.03 
5  34  39.91 
5  37  18.92 
5  39  58.06 
5  42  37.31 
5  45  16.66 
5  47  56.12 
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5  55  .55.02 

5  58  34.80 
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6  9  14.49 
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2.6849 
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2.6680 
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2.64U 
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18 
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52    5.4 

?2  19.0 
52  24.1 
52  20.7 
52  8.8 
51  48.3 
51  19.3 
50  41.8 
49  55.8 
49  1.3 
47  58.3 
46  46.9 
45  27.0 
43  58.7 
42  22.0 
40  36.9 
38  43.5 
3(>  41.7 
34  31.7 

32  ia4 

29  46.9 
27  12.2 
24  29.3 
21  38.3 
18  39i2 
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2.641 
2.468 
2.SM 
2.198 
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.670 


.148 
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FRIDAY  13. 


h     m     ■ 
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7  2:3  40.37 
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7  42    2.15 
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10 
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8    0  13.71 
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19 
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20 
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21 
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22 
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23 
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9.561-2 

9.5770 

9.57W 

9.5685 

9.5641 

9.5597 

9.5551 

9.5505 


'n.18° 


1^ 

15 

12 

8 

5 

1 


18 
18 
18 
18 
18 
17  57 
17  54 
17  50 
17  45 
17  41 
17  37 
17  32 
17  27 
17  2ti 
17  18 
17  13 
17  8 
17  2 
16  57 
16  51 
16  46 
16  40 
N.16  34 


3^.2 
32.1 
16.9 
53.9 
22.9 
44.1 
57.4 

3.0 

0.9 
51.1 
33.8 

8.9 
36.6 
56.8 

9.7 
15.3 
13.7 

4.9 
49.1 
26.2 
56k3 
19.5 
35.9 
45.5 


SATURDAY   14. 


823 
825 

828 
830 
8  3:) 
835 
838 
8  41 
8  43 
8  46 
8  48 
8  5t 

8  53 
856 
858 

9  0 


9 
9 
9 
9 
9 
9 
9 


3 
5 
8 
10 
13 
15 
18 


920 
922 


19.38 

9.5459 

N.l 

51.99 

9.5419 

24.32 

9.5365 

56.37 

9.5317 

28.12 

9.5968 

d!7.00 

9.5218 

30.74 

9.5169 

1.61 

9.51W 

32.18 

9.5070 

2.45 

9.5019 

32.41 

9.4966 

2.06 

9.4917 

31.41 

'     9U865 

0.45 

9.4813 

29.17 

9.4761 

57.58 

9U708 

25.67 

9U656 

53.45 

9.4609 

20.91 

9.4550 

48.05 

9.4497 

14.87 

9.4444 

4i;37 

9U390 

7.55 

9.4337 

33.41 

9.4983 

58.94 

9U930 

N.l 

6  28  48.5 
6  22  44.8 
6  16  34.6 
6  10  17.9 
6  3  54.9 
5  57  25.5 
5  50  49.9 
5  44  8.1 
5  37  20J3 
5  30  26.3 
5  23  26.5 
5  16  20.8 
5  9  9.3 
5  1  52.1 
4  54  29.3 
4  47  1.0 
4  39  27.2 


4 
4 
4 
4 
4 
3 


31 

24 

16 

8 

0 

52 
44 


48.0 
3.6 
13.9 
19.1 
19.2 
14.4 
4.7 


3  35  50.3 


sum 

3.186 
3.318 
8.450 
3.561 
8.719 
3.849 
3.971 
40)99 
4.996 
4.359 
4.477 
4.601 
4.794 
4.846 
4.067 
5U)87 
5.905 
5.393 
5.440 
6.556 
5.670 
6.783 
5.806 


6U)06 
6.116 
6.994 
6.331 
6.437 
6.549 
6.646 
6.748 
6.849 
6.948 
7.046 
7.143 
7.939 
7.333 
7U96 
7.518 
7.606 
7.697 
7.785 
7.871 
7.956 
8.039 
8.191 
8.909 
8.989 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY    15. 


h     m     ■ 

9  22  58.94 
9  25  24.16 
9  27  49.05 
9  30  13.62 
9  82  37.87 
9  35  1.80 
9  37  25.40 
9  39  48.69 
9  42  ll.(i5 
9  44  34.29 
9  46  56.61 
9  49  18.61 
9  51  40.29 
9  54  1.65 
9  56  22.70 
9  58  43.44 


10 
10 
10 
10 


4 
3 
5 

8 


3.86 
23.97 
43.77 

3.26 


10  10  22.43 
10  12  41.30 
10  14  59.86 
10  17  18.121 


8 

9.4930 

9^176 

9.4199 

9.4066 

9.4014 

9.8861 

9.8907 

9.8854 

9.9800 

9.3747 

9.3693 

9.8640 

9.3587 

9.3534 

9.3489 

9.3480 

9.3378 

9.3396 

9.3974 

9.3999 

9.3170 

9.8119 

9.3068 

9.3018 


N. 


N. 


#3^ 


3  27 
3  19 
10 

2 
53 
44 
36 
27 
18 

9 

0 
51 
42 
32 
23 
14 

4 

0  55 
0  45 
36 
26 
16 

7 


3 
3 
2 
2 
2 
2 
2 
2 
12 
1 
1 
I 
1 
1 
1 


5&J3 
31.0 

7.1 
38.6 

5.6 
28.3 
46.6 

0.7 
10.6 
16.5 
18.3 
16.2 
10.3 

0.6 
47.3 
30.4 

9.91 
46.0 
18.7 
48.2 
14.4 
37.5 
57.5 
14.5 


MONDAY    16. 


10  19 
10  21 
10  24 
10  26 
10  28 
10  31 
10  33 
10  35 
10  37 
10  40 
10  42 
10  44 
10  46 
10  49 
10  51 
10  53 
10  55 

10  57 

11  0 


11 
11 
11 
11 
11 
11 


2 

4 

6 

8 

11 

13 


36.08 
53.74 
11.10 
28.17 
44.94 

1.42 
17.61 
33.51 
49.13 

4.47 
19.52 
34.30 
48.79 

3.02 
16.98 
30.67 
44.09 
57.25 
10.16 
22.81 
35.20 
47.34 
.59.24 
10.89 
22.30 


9.9968  N.  9  57  28.6 

9.9918  9  47  39.9 

9.9869  9  37  48.5 

9.9890  9  27  54.4 

9.9771  9  17  57.7 

9.9793  9     7  58.5 

9.9675  8  57  56.8 

9.9697  8  47  52.7 

9.9580  8  37  46.3 

9.9533  8  27  37.7 

9.9486  8  17  26.9 

9.9440  8     7   14.0 

9.9394  7  56  59.1 

9.9849  7  46  42.2 

9.9304  7  36  23.5 

9.9959  7  26     2.9 

9.9916  7  15  40.6 

9.9173  7     5   16.6 

9.9130  6  54  51.0 

9.9087  6  44  23.9 

9.9045  6  33  .55.3 

9.9003  6  23  25.3 

9.1969  6  12  .54.0 

9.19^)9  6    2  21.4 
9.1889  N.  5  51  47.6 


8.989 
8.860 
8.437 
8.519 
8.686 
8.668 
8.799 
8.800 
8.869 
8.936 
9XW 
9.067 
9.130 
9.199 
9.953 
9.319 
9.370 
9.497 
9.489 
9.586 
9.589 
9.641 
9.699 
9.741 


9.786 
9.834 

9.879 
9.993 
9.976 
10.008 
10.048 
10.088 
10.196 
10.169 
10.197 
10.989 
10.965 
10.997 
lO.S-28 
10458 
10.886 
10.413 
10.439 
10.464 
10.488 
10.511 
10.588 
10.554 
10.574 
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GREENWICH 

MEAN  TTl^fE. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bi^i  Atcmulkm. 

DHL 
ferlm. 

Dedhiatloii. 

DIO. 
for  Im. 

Hour. 

Bight  Awenikm. 

Diff. 
forlm. 

DteBiMtloa. 

DM. 
Ibrlm. 

TUESDAY   17. 

THURSDAY  19. 

0 

h    m      ■ 

1 1  13  22.30 

■ 
9.168>2 

N.  i  51  4^6 

M 

lf.574 

0 

h     m     ■ 

12  54  46.25 

• 
9.0579 

8.  2^40'   ^^ 

10.417 

1 

11  15  3347 

S.  184-2 

5  41  12.6 

10.503 

1 

12  .56  49.64 

9.0558 

2  50  26.6 

10.398 

2 

11  17  4440 

3.1803 

5  30  36.5 

10.611 

2 

12  58  52.94 

9.0543 

3    0  494 

]0.8i6 

3 

11  19  55.10 

9.1764 

5  19  594 

10.697 

3 

13    0  .56.16 

9.0529 

3  11  10.7 

10.843 

4 

11  22    5.57 

2.17-3« 

5    9  21.3 

104149 

4 

13    2  59.29 

34)518 

3  21  30.5 

10.814 

5 

11  24  1.5.81 

3.1688 

4  58  42.3 

10.657 

5 

13    5    2.35 

3.0504 

3  31  48.7 

10.^!90 

6 

11  26  25.83 

3.1651 

4  48    2.5 

10.671 

6 

13    7    5.34 

9.0492 

3  42    5.3 

M.98S  j 

7 

11  28  35.63 

3.1616 

4  37  21.9 

10.663 

7 

13    9    8.25 

94)480 

3  52  20.2 

18.985  ' 

8 

11  30  45.21 

3.1579 

4  26  40.5 

10.604 

8 

13  11  11.10 

9.0469 

4    2  33.5 

10.906 

9 

11  32  54.58 

3.1543 

4  15  58.5 

10.705 

9 

13  13  13.88 

9.'^458 

4  12  45.0 

10.177  ' 

10 

11  a5    3.73 

3.1608 

4    5  1.5.9 

10.7  li 

10 

13  15  16.60 

94)448 

4  22  54.7 

10.147 

11 

1 1  37  12.67 

8.1473 

3  54  32.8 

10.793 

11 

13  17  19.26 

94)489 

4  33    2.6 

10.117 

12 

11  39  21.40 

3.1440 

3  43  49.2 

10.780 

12 

13  19  21.87 

94)430 

4  43    8.7 

104)88 

13 

11  41  29.94 

3.1407 

3a3    5.2 

10.737 

13 

13  21  24.42 

9.0431 

4  53  12.9 

104)54 

14 

11  43  38.28 

3.1374 

3  22  20.8 

10.748 

14 

13  23  26.92 

94M19 

5    3  15.2 

104)91  1 

15 

11  45  46.42 

3.1341 

3  11  36.1 

10.747 

15 

13  25  29.37 

94)404 

5  13  15.5 

9.988 

16 

1 1  47  54.37 

3.1309 

3    0  51.2 

10.751 

16 

13  27  31.77 

94)397 

5  23  13.8 

9.964 

17 

11  50    2.13 

3.1378 

2  50    6.1 

10.758 

17 

13  29  34.13 

94)390 

5  33  10.0 

9>:o 

18 

11  52    9.70 

3.1247 

2  39  20.8 

10.754 

18 

13  31  3645 

94)388 

5  43    4.2 

9J8B5  ' 

19 

11  54  17.09 

3.1217 

2  28  35.5 

10.755 

19 

13  33  38.73 

94)377 

5  52  56.2 

9.849 

20 

11  56  24450 

3.1187 

2  17  50J2 

10.755 

20 

13  35  40.97 

9.0371 

6    2  46.0 

9.819 

21 

11  58  314)4 

3.1159 

2    7    4.9 

10.755 

21 

13  37  43.18 

94)365 

6  12  33.6 

9.775 

22 

12    0  38.20 

3.11-29 

1  56  19.6 

10.758 

22 

13  39  4.5.35 

94)860 

6  22  19.0 

9.737 

23 

12    2  44.89 
WED] 

9.1101, 

^ESDj 

N.  1  45  34.5 

lY  la 

10.750 

23 

13  41  47.50 
FR 

94)858 

IDAY 

a  6  32    2.1 
20. 

%jm 

0 

12    4  5141 

9.1074 

N.  1  34  494 

10.747 

0 

13  43  49.61 

94)859 

a  6  41  42.9 

9.880 

1 

12    6  57.77 

9.1047 

1  24    4.7 

10.748 

1 

13  45  51.71 

9.0348 

6  51  21.3 

9.830 

2 

12    9    3.97 

9.ia20 

1  13  20.3 

10.788 

,2 

13  47  53.78 

94)345 

7    0  57-3 

9.580 

3 

12  11  10.01 

9.0994 

1    2  365 

10.789 

3 

13  49  55.84 

9.0349 

7  10  30i> 

9.889 

4 

12  13  15.90 

9.0969 

0  51  52.5 

10.795 

4 

13  51  57.88 

9.0330 

7  20    2.0 

9.497 

5 

12  15  21.64 

90944 

0  41    9.2 

10.717 

5 

13  5,3  59.91 

9.0387 

7  29  30.6 

%J» 

6 

12  17  27.23 

9.0920 

0  30  26.5 

10.706 

6 

13  56    1.92 

9.0885 

7  38  .56.6 

9012 

7 

12  19  32.68 

9U)896 

0  19  44.3 

10.006 

7 

13  58    3.92 

9.0838 

7  48  20i> 

9.880 

8 

12  21  37.98 

9U1678 

N.  0    9    2.8 

10.687 

8 

14    0    5.92 

9.0389 

7  57  40.8, 

9.894 

9 

12  23  43.15 

94)650 

S.  0    1  38.1 

10.876 

9 

14    2    7.91 

9.0381 

8    6  58.9, 

9.979 

10 

12  25  48.18 

9.08-26 

0  12  18.3 

10.684 

10 

14    4    9.89 

9.0331 

8  16  14.3 

9.984 

11 

12  27  5:3.08 

9.0807 

0  22  57.8 

10.869 

11 

14    6  11.87 

9.0331 

8  25  27i) 

9.186 

12 

12  29  57.85 

9Un86 

0  33  36.5 

10.889 

12 

14    8  13.86 

9.0339 

8  34  36.9, 

9.149 

13 

12  32    2..50 

94)765 

0  44  14.3 

10.894 

13 

14  10  15.85 

94)389 

8  43  44.0, 

%jm 

14 

12  34    7.03 

94n45 

0  54  51.3 

10.809 

14 

14  12  17.84 

9.0888 

8  52  48.3. 

94M7 

15 

12  36  11.44 

94)796 

1    5  27.3 

10.598 

15 

14  14  19.84 

94)834 

9    1  49.7 

8J09 

16 

12  38  1.5.73 

94)706 

1  16    2.4 

10.676 

16 

14  16  21.85 

94)336 

9  10  48.2 

8.988 

17 

12  40  19i)l 

94)688 

1  26  36.5 

10.550 

17 

14  18  23.87 

9.0388 

9  19  437, 

8.901 

18 

12  42  2:3J)8 

94)670 

1  37    9.5 

10.541 

18 

14  20  25.90 

94)840 

928  36.3 

8.851 

19 

12  44  27.94 

94)659 

1  47  4\3 

10.591 

19 

14  22  27if4 

9.0849 

9  37  25.8 

8.800 

20 

12  46  31.80 

94)635 

1  58  12.0 

10.501 

20 

14  24  30i)0 

9.0345 

9  46  12.3 

8.749 

21 

12  48  35.56 

94)618 

2    8  41.5 

10.481 

21 

14  26  32.07 

9.0348 

9  54  .55.7 

8.697  i 

22 

12  50  3I).22 

9.0602 

2  19    9.7 

10.480 

22 

14  28  34.17 

9.0351 

10    3  36.0 

8.815  1 

23 

12  52  42.79 

94)567 

2  29  36.7 

10.480 

23 

14  30  36.29 

94)355 

10  12  13.1 

8.583 

24 

12  54  46J25 

94)573 

S.  2  40    2.3 

10.417 

24 

14  32  38.42 

94)359 

aiO  20  47,1 

8.540   1 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

1 

ASCENSION  AND  DSCUNATION. 

Wv. 

BlglUliMBdoa. 

us. 

fbrlm. 

SMUoatlaii. 

ms. 

forlm. 

Oimr. 

Bight  iMMMiOB. 

Dtt 
forlm. 

fiMUBfttton. 

Diff. 
forlm. 

SATl 

DRDA 

Y  21. 

MONDAY 

2a 

0 

h     m    ■ 

14  32  38.42 

■ 

S4MdO 

S.10  2(i4fl 

1 

6.640 

0 

h     m    ■ 
16  11    9.85 

94n83 

8.15*"  5^  ldf.2 

• 

N 

6.870 

1 

14  34  40.59 

94NI63 

10  29  17.8 

8.486 

1 

16  13  14.28 

94n43 

16    4  33j6 

5.809 

2 

14  36  42.78 

94)967 

10  37  45.3 

6U81 

2 

16  15  18.76 

94n59 

16    9  49.4 

6.995 

3 

14  38  45.00 

^JOri'i 

10  46    9.5 

6.876 

3 

16  17  23i» 

94)760 

16  15    0.5 

5.147 

4 

14  40  47.24 

TJOSrt 

10^  30.4 

8.8-20 

4 

16  19  27.88 

94)769 

16  20    7J0 

6.060 

5 

14  42  49.51 

94>383 

11    2  47.9 

8.964 

5 

16  21  32.51 

94r7T7 

16  25    8.8 

4.001 

6 

14  44  51.82 

94)887 

11  11    2.0 

8.907 

6 

16  23  37J20 

94)786 

16  30    5.9 

4.019 

7 

14  46  54.16 

9U)a03 

11  19  12.7 

8.150 

7 

16  25  41.94 

94^704 

16  34  58.3 

4.838 

8 

14  48  56.53 

94)898 

11  27  20.0 

84)09 

8 

16  27  46.73 

94)609 

16  39  46.0 

4.764 

9 

14  50  58M 

94)404 

11  35  23.7 

84)84 

9 

16  29  51.57 

94)610 

16  44  2&8 

4.674 

10 

14  53    1.38 

94)411 

11  43  24.0 

74)75 

10 

16  31  56.45 

94)610 

16  49    6^ 

4.606 

11 

14  55    3.86 

94)4)8 

11  51  20.7 

7.916 

11 

16  34    1.39 

94)897 

16  53  40J2 

4<^U 

12 

14  57    6.39 

94)494 

11  59  13.9 

7.866 

12 

16  36    6.36 

94)885 

16  58    8.5 

4.486 

13 

14  59    8.95 

94)481 

12    7    3.4 

7.706 

13 

16  38  11.39 

94)849 

17    2  82.1 

4.868 

14 

15    1  11.56 

94)488 

12  14  49.3 

7.785 

14 

16  40  16.46 

94)660 

17    6  50.8 

4.979 

15 

15    3  14.21 

94)446 

12  22  31.5 

74n3 

15 

16  42  21J)8 

94)867 

17  11    4.7 

4.100 

16 

15    5  16iX) 

94)459 

12  30  10.1 

74)11 

16 

16  44  2e>.74 

941864 

17  15  13.6 

4.106 

17 

15    7  19.63 

94)4M 

12  37  44i^ 

7.548 

17 

16  46  31.94 

9.0871 

17  19  17.6 

4.090 

16 

15    9  22>11 

94)487 

12  45  15.9 

7.485 

18 

16  48  37.19 

94)878 

17  23  16.7 

S.044 

19 

15  1 1  25.24 

94)475 

12  52  43.1 

7.499 

19 

16  50  42.47 

94)684 

17  27  10.8 

S.801 

20 

15  13  28.11 

94)488 

13    0    6.5 

7.858 

20 

16  52  47.80 

94)801 

17  31    0.0 

8.718 

21 

15  15  31.03 

94)491 

13    7  26.0 

7.994 

21 

16  54  53.17 

941808 

17  34  44J2 

8.606 

22 

15  17  34.00 

9.0489 

13  14  41.7 

7.990 

22 

16  56  58.57 

94ID04 

17  38  23.4 

8.619 

23 

15  19  37.02 
SU 

94)508 

NDAY 

S.13  21  53.4 

7.168 

23 

16  59    4X1 
11)1 

94010 

2SDA1 

S.17  41  67.6 

r  24 

8.696 

0 

15  21  40.06 

94)5)8 

S.13  29    1^ 

74)07 

0 

17    1    9.48 

S4)016 

8.17  45  26.8 

8.444 

1 

15  23  43.20 

94)595 

13  36    5.0 

7.080 

1 

17    3  14.99 

94)099 

;     17  48  50il 

8.860 

2 

15  25  46.38 

94)588 

13  43    4.8 

6.061 

2 

17    5  20.54 

94)097 

17  52  10.0 

8.976 

3 

15  27  49.60 

9.0549 

13  50    0.6 

6.806 

3 

17    7  26.11 

94)069 

17  55  23.9 

8J01 

4 

IS  29  52.88 

94)550 

13  56  52.3 

6.898 

4 

17    9  31.72 

94)087 

17  58  3^.8 

8.106 

5 

15  31  56.21 

94)550 

14    3  39.9 

6.760 

5 

17  11  37.36 

9.0049 

18    1  36.6 

84)91 

G 

15  33  59.59 

94)568 

14  10  23.4 

6.691 

6 

17  13  43.02 

94)947 

18    4  35.3 

^.086  , 

7 

15  36    3.03 

94)578 

14  17    2.8 

6.699 

7 

17  15  48.71 

9.0061 

18    7  28.9 

9.850 

8 

15  38    6.52 

94)586 

14  23  38.0 

J6.659 

8 

17  17  54.43 

94)855 

18  10  17.4 

9.765 

9 

15  40  10.06 

94)505 

14  30    9.0 

0.489 

9 

17  20    0.17 

94)068 

18  13    0.7 

9.970 

10 

15  42  13.66 

94)604 

14  36  35.8 

6.4U 

10 

17  22    5.93 

94)069 

18  15  38i) 

9.608 

11 

15  44  17^32 

94)614 

14  42  58.3 

6.840 

11 

17  24  11.71 

94)065 

18  18  11.9 

9.607 

12 

15  46  21.02 

94)698 

14  49  16.7 

6.900 

12 

17  26  17.51 

94)060 

18  20  39.8 

9.491 

13 

15  48  24.79 

94)688 

14  55  30.7 

6.107 

13 

17  28  23.83 

94)979 

18  23    2.4 

9484 

14 

15  50  28.61 

94)649 

15    1  40.3 

6.196 

14 

17  30  29.17 

9.00T4 

18  25  19.9 

94)48 

15 

15  52  32.49 

94)651 

15    7  45.6 

64)59 

15 

17  32  35.02 

94)976 

18  27  32.1 

9J61 

16 

15  54  36.42 

94)680 

15  13  46JS 

6.070 

16 

17  34  40.88 

94)078 

18  29  39J2 

94n4 

17 

15  56  40.41 

94)668 

15  19  43.0 

6J06 

17 

17  36  46.75 

94)060 

'     18  31  41.1 

1.987 

18 

15  58  44.45 

94)678 

15  25  35.1 

6.880 

18 

17  38  52.64 

9.0089 

18  33  37.7 

1400 

19 

16    0  48.55 

94)688 

15  31  22.7 

6.757 

19 

17  40  58.53 

94)088 

18  35  29.1 

1418 

20 

16    2  52.70 

94)697 

15  37    5.9 

6.689 

20 

17  43    4.43 

94)084 

18  87  15.3 

i;796 

21 

16    4  56.91 

94)706 

15  42  44.5 

6.607 

21 

17  45  10.34 

94)085 

18  88  56.2 

1488 

22 

16    7    1.17 

94)715 

15  48  18.7 

4.581 

22 

17  47  16.25 

9.0085 

18  40  81i» 

1461   1 

23 

16    9    5.49 

94)794 

15  53  48.2 

6.455 

28 

17  49  22.16 

94)086 

18  42    2.4 

1.468  1 

24 

16  11    9JB5 

94)783 

S.15  59  13J2 

6.870l24 

17  51  28.07 

94)085 

S.18  43  27.7 

1476  1 

27 


210 


DECEMBER,    1867. 


, 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                           H 

Hoar. 

Blgfat  Awnnrinn. 

DIft* 
liorlm. 

TVHmtf**" 

DIff. 
forlm. 

Hoar. 

Bight  AMtaikMi. 

US. 
tatlm. 

DaeUmtiao. 

DHL 
tela. 

WEDNESDAY  25. 

FRIDAY 

27. 

0 

h    m      ■ 

17  51  28.07 

■ 
9.0065 

• 

M 

1.870 

0 

19  3*38.78 

S.ll  i  lf.3 

a 
t.789 

1 

17  53  33.98 

9.096A 

18  44  47.6 

1.966 

1 

19  33  42.66 

94)641 

18    6  23.3 

1,841    1 

2 

17  55  39.88 

S4)9S4 

18  46    2.3 

I.90I 

2 

19  35  46.47 

94)6-» 

18    3  30.4 

9.993 

3 

17  57  45.78 

94)063 

18  47  11.7 

1.118 

3 

19  37  50.20 

94)614 

18    0  32il 

84)04 

4 

17  59  51.67 

9.0069 

18  48  15.9 

14)35 

4 

19  39  53.84 

94)601 

17  57  29il 

8.065  1 

5 

18    1  57.55 

9.0060 

18  49  14.8 

0.987 

5 

19  41  57.41 

9.0566 

17  54  22.4 

8.165 

6 

18    4    3.43 

9.0070 

18  50    8.4 

0.850 

6 

19  44    0.89 

9.0674 

17  51  10.1 

8.9*6 

7 

18    6    9.30 

9.0077 

18  50  56.8 

0.769 

7 

19  46    4.29 

941560 

17  47  52.9 

8.396 

8 

18    8  15.15 

9.0074 

18  51  39.9 

0.075 

8 

19  48    7.61 

94)546 

17  44  31.0 

8.406 

9 

18  10  20.98 

9.0071 

18  52  17.7 

0.567 

9 

19  50  10.84 

94)689 

17  41    4.3 

SUSi 

10 

18  12  26.80 

9.0006 

18  52  50.3 

0.400 

10 

19  52  1.3.99 

94)618 

17  37  32i> 

I.ii4 

11 

18  14  32.fX) 

9U)065 

18  53  17.6 

OUll 

11 

19  54  17.a5 

94)508 

17  33  56.7 

Ij64S 

12 

18  16  38.38 

94)002 

18  53  39.7 

0.898 

12 

19  56  20.01 

94)466 

17  30  15.8 

8.791 

13 

18  18  44.14 

94)056 

18  53  56.4 

0.985 

13 

19  58  22.89 

94)478 

17  26  30.2 

8.799 

14 

18  20  49.87 

94)053 

18  54    7.9 

0.146 

14 

20    0  25.69 

94)456 

17  22  3J>.9 

8.877  1 

15 

18  22  55.57 

94)018 

18  54  14.1 

0.060 

15 

20    2  28J39 

94)448 

17  18  45.0 

8.9M  ' 

16 

18  25    1.25 

9.00U 

18  54  15.1 

0.096 

16 

20    4  31.01 

9.0498 

17  14  45.4 

Ajni 

17 

18  27    6.90 

9.0030 

18  54  10.8 

0.116 

17 

20    6  33.53 

94)413 

17  10  41.2 

4. 108 

18 

18  29  12.52 

94)034 

18  54    1.2 

0.908 

18 

20    8  35.97 

94)896 

17    6  32.4 

4.180 

19 

18  31  18.11 

9.00-38 

18  53  46.4 

0.990 

19 

20  10  38.31 

94)863 

17    2  19.0 

1      4.961 

20 

18  33  23.66 

94)0iS 

18  53  26.4 

0.878 

20 

20  12  40.56 

94)866 

16  58    1.1 

4.3ST  ' 

21 

18  35  29.18 

94)017 

18  53    1.1 

0.465 

21 

20  14  42.72 

94)859 

16  53  38.6 

4.419 

22 

18  37  34.66 

9.0010 

18  52  30.6 

0.553 

22 

20  16  44.78 

94)887 

16  49  11.7 

4.4*7 

23 

18  39  40.10 
THD 

94)008 

BSDA 

S.18  51  54.9 
Y  26. 

0.686 

23 

20  18  46.75 
SATl 

94)891 

URDA 

S.16  44  40i2 

Y  2a 

4.00 

0 

18  41  45.49 

94)607 

S.18  51  14.0 

0.790 

0 

20  20  48.62 

24)805 

S.16  40    4.4 

4^ew 

1 

18  43  50.85 

9.0600 

18  50  27.8 

0.819 

1 

20  22  50.40 

94)969 

16  35  24.1 

4.709 

2 

18  45  56.17 

94)669 

18  49  36.5 

0.899 

2 

20  24  52.09 

94)973 

16  30  39.3 

4.789 

3 

18  48    1.44 

94)674 

18  48  40.0 

0.965 

3 

20  26  53.68 

94)-257 

16  25  50.2 

4.850 

4 

18  50    6.66 

94)660 

18  47  38.3 

14)79 

4 

20  28  55.17 

94)949 

16  20  56.7 

4.997 

5 

18  52  1 1.83 

9.0666 

18  46  31.4 

1.156 

5 

20  30  56.57 

94)996 

16  15  58.9 

4.199  1 

6 

18  54  16J^ 

94)650 

18  45  19.3 

1.9U 

6 

20  32  57.88 

94)910 

16  10  56.8 

ij07l 

7 

18  56  22.02 

94)641 

18  44    2.1 

1.880 

7 

20  34  59.09 

94)198 

16    5  50.4 

A.149 

8 

18  58  27.04 

94)689 

18  42  39.7 

1.416 

8 

20  37    Oi» 

9.0176 

16    0  39.7 

A.918 

9 

19    0  32.00 

94)698 

18  41  12.2 

1.501 

9 

20  39    1.22 

94)16.1 

15  55  24.8 

6.988 

10 

19    2  36.91 

9.0613 

18  39  39^ 

1.567 

10 

20  41    2.15 

94)147 

15  50    5.7 

6.asi 

11 

19    4  41.76 

94)608 

18  38    1.8 

1.679 

11 

20  43    2.98 

94)180 

15  44  42.4 

6U98 

12 

19    6  46.53 

94)798 

18  36  19.0 

1.757 

12 

20  45    3.71 

94)114 

15  39  1.5.0 

0Ui8 

13 

19    8  51.26 

94)788 

18  34  31.0 

1.849 

13 

20  47    4.35 

94)006 

15  33  43.4 

6.569 

14 

19  10  55m 

94)779 

18  tn  38.0 

1.9« 

14 

20  49    4.89 

94)063 

15  28    7.6 

hjn$ 

15 

19  13    0.52 

94noi 

18  30  39i^ 

94)10 

15 

20  51    5.34 

94)068 

15  22  27.8 

6.608 

16 

19  15    5.a5 

94n50 

18  28  36.8 

94)04 

16 

20  53    5.70 

94)059 

15  16  43.9 

6.:66 

17 

19  17    9.51 

94n86 

18  26  28.6 

9.178 

17 

20  55    5.96 

94)036 

15  10  5GJ0 

5.838 

18 

19  19  13.91 

94)797 

18  24  15.4 

9.969 

18 

20  57    ai3 

94)0-20 

15    5    4.0 

6.900 

19 

19  21  18.24 

94ni6 

18  21  57.1 

9346 

19 

20  59    6.20 

94)004 

14  59  ao 

6.966 

20 

19  23  22.50 

94)704 

18  19  33.9 

9.499 

20 

21    1    6.18 

1.9068 

14  53    8.1 

6.069 

21 

19  25  26.68 

94)001 

18  17    5.7 

9.519 

21 

21    3    6.07 

1.9973 

14  47    4J2 

6.C97 

22 

19  27  30.79 

9.0679 

18  14  32.5 

9.595 

22 

21    5    5.86 

1.9956 

14  40  56.5 

6.169  ' 

23 

19  29  34.83 

94)007 

18  11  54.3 

9.6n 

23 

21    7    5.57 

1.9948 

14  34  44i) 

6.916  1 

24 

19  31  3a78 

94)654 

ai8    9  11.3 

9.759 

24 

21    9    5.17 

1.9998 

S.14  28  29.5 

6.990  ; 

xn. 


DECEMBER,    1867. 


211 


GREENWICH  MEAN  TIME. 


THE  MOON'S  niOHT  ASCENSION  AND  DECLINATION. 


Bight 


SiO. 
tot  1  n. 


Se^afttlon. 


DUL 
fbrlm. 


0 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  29. 


Ii     m     ■ 
21    9    5.17 

s.iiM  28.5 

21  11    4.70 

1.9913 

14  22  10.2 

21  13    4.13 

isas» 

14  15  47.1 

21  15    a47 

1.9683 

14    9  20.2 

21  17    2.r3 

1.9806 

14    2  49.6 

21  19    1.90 

1.9864 

13  56  15.2 

21  21    0.98 

1.9840 

13  49  37.2 

21  22  5{}M 

IM» 

13  42  55.5 

21  24  58.89 

1.98ia 

13  36  10.2 

21  26  57.72 

1.9796 

13  29  21.2 

21  28  5&46 

1.9784 

13  22  28,7 

21  30  .55.13 

1.9771 

13  15  32.7 

21  32  &3.7I 

14r7ft7 

13    8  33J2 

21  34  52.21 

14r744 

13    1  30.1 

21  36  50.64 

1.9731 

12  54  23.6 

21  38  48.99 

1.9718 

12  47  13.6 

21  40  47.26 

ijrjw 

12  40    0.2 

21  42  45.46 

1JM93 

12  32  43.4 

21  44  4:158 

1J»8I 

12  25  23.3 

21  46  41.64 

1.9670 

12  17  59.9 

21  48  39.^ 

1.9658 

12  10  33J2 

21  50  37JS3 

1.9647 

12    3    3J2 

21  52  35.38 

1.9635 

1 1  55  30.0 

21  54  33.16 

IMU 

S.11  47  53.6 

MONDAY  30. 


21  56 

21  58 

22  0 


22 
22 
22 
22 


2 
4 

6 

8 


22  10 
22  12 


22 
22 
22 
22 


14 
16 

18 
19 


22  21 
22  23 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 
22  37 
22  39 
22  41 
22  43 


30.86 
28.51 
26.10 
21^62 
21.09 
18..50 
15.86 
13.16 
10.41 
7.61 
4.76 
1.86 
58.92 
55.94 
52.91 
49.85 
46.75 
43.62 
40.45 
37.25 
34.03 
30.78 
27.50 
24.20 
20.88 


1J613 
1.9603 
1.9593 
1.9063 
1.9573 
1.9564 
1.9555 
1.9516 
1.9537 
1.95-39 
1.95-21 
1.9513 
1.9606 
1.9499 
1JM03 
14M87 
1J»481 
1.9475 
1.9470 
1.9465 
1.9460 
1.9456 
lJ»45a 
1.9449 
1.9446 


S. 


1  40  14.1 
1  32  31.3 
1  24  45.4 


1 
1 
1 
0 

0 
0 


16  56.4 

9  4.4 

9.3 

11.2 

10.1 

6.1 


1 
53 
45 
37 


S. 


0  28  59.1 
0  20  49.3 
0  12  36.6 
0  4  21.2 
9  56  2.9 
9  47  41.8 
9  39  18.0 
9  30  51.4 
9  22  22.2 
9  13  50.3 
9  5  15.8 
8  56  38.7 
8  47  59.0 
8  39  16.8 
8  30  32.1 
8  21  4.5.0 


N 

6.363 
6.416 
6U19 
6.641 
6.003 
0.664 
6.735 
6.786 
6.646 
6.906 
6.964 

i/m 

7.186 
7.196 
7.363 
7.308 
7.863 
7U18 
7U73 
7.637 
7.661 
7.6S4 


7.687 
7.789 
7.791 
7.849 
7.898 
7.943 
7.998 
BJMi 
BMl 
8.140 
8.188 
8.336 
8.383 
8JB38 
8.874 
8.430 
8.466 
8.600 
8.668 
8.697 
8.640 
8.688 
8.736 
8.766 
8.807 1 


Bigbt  Atomtfioii. 


Diff. 
Ibr  Im. 


Deelinatkm. 


DHT. 
tbrlm. 


TUESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


22  43 
22  45 
22  47 
22  49 
22  51 
22  53 
22  55 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 


2 
4 

6 

8 

10 


23  12 
23  14 
23  16 
23  18 
23  20 
23  22 
23  24 
23  26 
23  28 


20.88 

17.55 

14.20 

10.84 

7.46 

4.08 

0.69 

57.30 

53.91 

50.52 

47.14 

4.3.76 

40.40 

37.05 

33.71 

30.39 

27.09 

23.81 

20.56 

17.33 

14.13 

10.96 

7.83 

4.74 


.9446 
.9443 
.9440 
.0438 
.9437 
.9436 
.9436 
.9436 
.9436 
.9486 
.9437 
.9488 
4M40 
.9443 
.9446 
.9448 
.9463 
.9456 
.9460 
.9464 
.9469 
.9476 
.9483 
.9489 


a 


S. 


^21' 

8  12 
8  4 
55 
46 
37 
28 
19 
10 

0 
51 
42 
33 
24 
14 

5 
55 
46 
37 
27 
18 

8 

59 
49 


7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
4 
4 


4^.0 

55.4 

3.3 

8.9 

12.1 

13X) 

11.7 

8.1 

2.2 

54  J2 

44J0 

31.7 

17.3 

oil 

42J2 
21.6 
59.1 
34.6 

8J2 
39.9 

9.7 
37.7 

4.0 
28.5 


« 

8.807 
8.847 
8.887 
8.996 
8.905 
9.003 
9M\ 
94r79 
9.116 
9.163 
9.188 
9.333 
9.368 
9.399 
9.336 
9.359 
9.899 
9.434 
9.466 
9U87 
9.618 
9.648 
9.678 
9JKn 


WEDNESDAY,  JANUARY  1,  186a 
0  I    23  30    1.691    i.949»|a  4  39  51.31    9.6S0 


PHASES  OF  THE  MOON. 


d  h  m 

3>  Finrt  Quarter, .    .      3  22  20.6 

O  FuU  Moon,  ...    11  0  10.0 

C  Last  Quarter,  .    .    17  15  34.4 

#  New  Moon,     .    .    25  11  39.0 


d       h 

C  Perigee, 12     2.3 

C  Apogee, 27     7.0 


212 


DECEMBER,    1867. 


xiir. 


\ 

GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

1 

8te*t  NuM 

p.  L. 

PL. 

P  L 

F.L. 

ukd 

Noon. 

or 

lllh. 

^ 

Vlh. 

or 

IX^ 

of 

Podtkm. 

DUL 

DIff. 

iHir. 

8489 

Uft 

Sun           W. 

sfsUi 

S490 

59  1^53 

3487 

60  38'3i' 

61°  59'  l5 

3479 

a  Anetis      E. 

46  52  47 

3651 

45  35    8 

8679 

44  17  59 

3709 

43    1  22 

37a 

88  34  51 

no9 

87    8  53 

3908 

85.42  53 

8904 

84  16  49 

3909 

AldebaraQ   £. 

121  16  11 

son 

119  47  33 

8073 

118  18  51 

8070 

116  50    5 

3007 

3 

Son            W. 

66  44  14 

1450 

70    5  34 

3443 

71  27    2 

8435 

72  48  39 

3498 

a  Pe^i       £. 
a  Anetis      £. 

36  48  16 

8979 

35  36    9 

4038 

34  25    7 

4111 

33  15  16 

4195 

77    5  36 

8164 

75  39    8 

3180 

74  12  35 

3176 

72  45  57 

3171 

Aldebaran    £. 

109  25    1 

8048 

107  55  41 

3036 

106  26  13 

3030 

104  56  37 

3098 

3 

Sun            W. 

79  39    7 

8380 

81    1  46 

3370 

82  24  37 

8358 

83  47  41 

8S46 

a  A(]|uil49      W. 

40  49    9 

4343 

41  56  55 

4160 

43    5  5f^ 

4084 

44  16  16 

4013 

a  Anetis      £. 

65  31  18 

8145 

64    4    3 

3139 

62  36  41 

3133 

61    9  12 

3199 

Aldebaran  £. 

97  26  16 

90ei 

95  55  39 

9970 

94  24  49 

9901 

92  53  47 

9M0 

4 

Sim             VV. 

90  46  37 

3981 

92  11  11 

8906 

93  36    2 

8951 

95    1  11 

S986 

a  Ac^oilflB     W. 

50  23  52 

87« 

51  40  16 

8674 

52  57  31 

8698 

54  15  35 

3865 

a  Anetis      £. 

53  50  13 

sioa 

52  22    0 

8099 

50  53  55 

8095 

49  25  39 

8091    1 

Aldebaitm   £. 

85  15    1 

9890 

83  42  29 

9876 

82    9  40 

9869 

80  36  33 

9S48 

5 

»  Sun            W. 

102  11  34 

8154 

103  38  38 

8136 

105    6    4 

8119 

106  33  51 

3100 

a  AqoilsB      W. 

60  57  10 

8393 

62  19  35 

3350 

63  42  38 

.  8396 

65    6  19 

1294 

Fomalhaut  W. 

29  58  29 

4406 

31    3  43 

4946 

32  11  26 

4109 

33  21  26 

1973 

•Jupiter        W. 
a  Arietts      £. 

24  34  51 

9830 

26    8  40 

9819 

27  42  52 

9795 

29  17  27 

97T6 

42    3  45 

809-2 

40  35  26 

8097 

39    7  13 

8105 

37  39    9 

1115 

Aldebaran  £. 

72  46  14 

9779 

71  11  10 

9756 

69  35  44 

9739 

67  59  56 

97« 

Pollux         £. 

116  14  56 

9861 

114  41  47 

9849 

113    8  14 

9894 

llj  34  17 

9805 

6 

Sci?         ,    W. 

113  58  27 

8600 

115  28  32 

9996 

116  59    2 

9907 

118  29  56 

9948 

a  AquilsB      W. 

72  13  44 

8148 

73  40  55 

8191 

75    8  39 

8095 

76  36  55 

3000 

Fomalhaot  W. 

39  40  11 

1489 

41    0  47 

8416 

42  22  45 

3849 

43  46    0 

198i 

Jupiter        W. 
a  reffasi       W. 
Aldebaran  £. 

37  16  23 

9684 

38  53  24 

9065 

40  30  51 

9046 

42    8  43 

90tt 

27    4  17 

4449 

28    8  54 

4944 

29  16  39 

4063 

30  27  17 

1004 

59  55  12 

9634 

58  17    3 

9615 

56  38  29 

9587 

54  59  30 

9079 

PoUux         £. 

103  38  20 

9710 

102    1  53 

9600 

100  25    0 

MTt 

98  47  41 

9059 

7 

Son            W. 

126  10  38 

9849 

127  44    2 

9830 

129  17  51 

9910 

130  52    6 

9799 

a  AquiUs      W. 

84    5  47 

9953 

85  36  59 

9989 

87    8  37 

9919 

88  40  41 

98M 

Fomalhaut  W. 

50  59  16 

3026 

52  28  56 

9984 

53  59  29 

9949 

55  30  54 

9909 

Jupiter        W. 
a  Pegasi       W. 
Aldebann   £. 

50  24  36 

9530 

52    5    7 

9519 

53  46    4 

9409 

55  27  29 

9473 

36  55  31 

3349 

38  18  54 

8901 

39  43  51 

8187 

41  10  16 

3119 

46  38    7 

94S4 

44  .56  31 

9465 

43  14  28 

9445 

41  31  58 

9497 

PoUnx         B. 

90  34  34 

9556 

88  54  38 

9536 

87  14  15 

9510 

85  33  26 

9499 

8 

a  Aquile     W. 

96  26  55 

9808 

98    1  13 

9794 

99  35  49 

97B1 

101  10  42 

9709 

Jupiter        W.  | 

64    1  14 

9379 

65  45  19 

9360 

67  29  51 

9843 

69  14  48 

9390 

Foraalhaut  W. 

63  19  47 

9734 

64  55  42 

9704 

68  32  17 

9075 

68    930 

9049 

a  Peffasi       W. 
Aldebaran  £. 

48  41  11 

9848 

50  14  37 

9804 

51  49    0 

9783 

53  24  16 

9790 

32  52  48 

9334 

31    7  38 

9316 

29  22    2 

9998 

27  36    0 

9981 

Pollux         £. 

77    2  56 

9410 

75  19  35 

9398 

73  35  50 

9876 

71  51  41 

9300 

Regulud       £. 

112  59  31 

9385 

111  14  22 

9317 

109  28  47 

9989 

107  42  46 

9989 

9 

a  Aquile     W. 

109    8  18 

9733 

110  44  14 

9739 

112  20  12 

9731 

113  56  11 

9739 

Jupiter         W. 

78    5  55 

9941 

79  53  21 

9996 

81  41    9 

9911 

83  29  20 

9190 

Fomalhaut.  VV. 

76  24    5 

9533 

78    4  32 

9519 

79  45  28 

9494 

81  26  50 

9475 

XIT. 
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DUL 
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DHL 
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W. 
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S47S 
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3487 

a  Pe^asi 

E. 

41  45  20 

9T19 

40  29  56 

8830 

39  15  15 

8865 

38    1  20 

8916 

a  Anetis 

E. 

82  50  42 

tl96 

81  24  31 

8196 

79  58  17 

8103 

78  31  59 

3188 

Aldebaran 

E. 

115  21  15 

S063 

113  52  20 

8099 

112  23  20 

8054 

110  54  14 

8048 

2 

SUK 

W. 

74  10  24 

S419 

75  32  19 

8410 

76  54  24 

8400 

78  16  40 

8891 

a  Pe^asi 
o  Anetis 

E. 

32    6  45 

4991 

30  59  44 

4400 

29  54  23 

4537 

28  50  55 

4677 

E. 

71  19  13 

tias 

69  52  23 

8163 

68  25  28 

8156 

66  58  26 

3151 

Aldebaran 

E. 

103  26  53 

SOIS 

101  57    0 

8007 

100  26  56 

9998 

98  56  41 

9990 

3 

Sun 

W. 

a5  10  59 

8334 

86  34  31 

8891 

87  58  18 

8306 

89  22  20 

8995 

a  AcpalflB 

W. 

45  27  43 

8947 

46  40  15 

8886 

47  53  49 

8838 

49    8  22 

8778 

a  Anetis 

E. 

59  41  37 

8124 

58  13  56 

8118 

56  46    8 

8113 

55  18  14 

3107 

Aldebanui 

E. 

91  22  31 

9989 

89  51    1 

393« 

88  19  17 

9918 

86  47  17 

9903 

4 

SfTN 

W. 

96  26  37 

9m 

97  52  22 

8904 

99  18  26 

8188 

100  44  50 

3171 

a  Afjplas 

W. 

55  34  26 

8548 

56  54    3 

8604 

58  14  23 

8465 

59  35  26 

8439 

a  Anetis 

E. 

47  57  19 

8089 

46  28  56 

8088 

45    0  32 

8088 

43  32    8 

8089 

Aldebaran 

£. 

79    3    8 

9834 

77  29  24 

3819 

75  55  21 

9804 

74  20  58 

9788 

5 

Sun 

W. 

108    2    1 

806a 

109  30  33 

8068 

110  59  28 

8044 

112  28  46 

8036 

a  AqailsB 

W. 

66  30  37 

8M4 

67  55  31 

8938 

69  21    1 

8304 

70  47    6 

8176 

Fomalbaiit 

W. 

34  33  32 

88M 

35  47  36 

8751 

37    3  29 

8656 

38  21    3 

8569 

Jupiter 
a  Arietis 

W. 

30  52  26 

9706 

32  27  49 

9740 

34    335 

3733 

35  39  47 

9703 

E. 

36  11  18 

8130 

34  43  45 

8148 

33  16  34 

8173 

31  49  51 

8903 

E. 

66  23  46 

3700 

64  47  13 

3667 

63  10  16 

8670 

61  32  56 

9653 

Polinx 

E. 

109  59  55 

3780 

108  25    9 

3767 

106  49  58 

3748 

105  14  22 

9799 

6 

Sun 

W. 

120    1  14 

3998 

121  32  57 

3908 

123    5    6 

9869 

124  37  39 

9869 

a  AquiIsQ 

W. 

78    5  42 

8044 

79  35    0 

8031 

81    4  47 

9997 

8235    3 

9975 

Fomalhant 

W. 

45  10  29 

8396 

46  36    7 

8173 

48    2  49 

8131 

49  30  33 

8073 

Jopiter 

W. 

43  47    1 

3606 

45  25  45 

3588 

47    4  56 

9560 

48  44  a3 

9550 

aPteflasi 

W. 

31  40  33 

8766 

32  56  12 

8643 

34  14    1 

3533 

35  33  50 

8431 

Atdeoaran 

E. 

53  20    6 

3660 

51  40  16 

3540 

49  59  59 

9533 

48  19  16 

9503 

PoQiut 

E. 

97    9  56 

3683 

95  31  45 

3619 

93  53    7 

3503 

92  14    3 

9575 

7 

Sun 

W. 

132  26  45 

3na 

134    I  49 

3754 

135  37  17 

3735 

137  13  10 

9717 

a  Aqaihe 

W. 

90  13  10 

9878 

91  46    3 

3^ 

93  19  19 

3838 

94  52  57 

9833 

Fomalhaafc 

W. 

57    3  10 

3666 

58  36  13 

3831 

60  10    1 

3797 

61  44  33 

9765 

Jupiter 
a  Peoasi 
AMebaraB 

W. 

57    9  20 

34M 

58  51  38 

3435 

60  34  23 

3416 

62  17  35 

9397 

W. 

42  38    3 

8086 

44    7    6 

3997 

45  37  22 

3944 

47    8  45 

9894 

E. 

39  49    2 

3406 

38    539 

9389 

36  21  48 

9371 

34  37  31 

9353 

PoUox 

E. 

83  52  11 

3480 

82  10  30 

9463 

80  28  24 

9445 

78  45  53 

9436 

8 

a  AqnilB 

W. 

102  45  50 

9789 

104  21  12 

3710 

105  66  45 

3743 

107  32  28 

9788 

Jupiter 

W. 

71    0  12 

3807 

72  46    1 

3390 

74  32  14 

3374 

76  18  52 

9956 

Fomalbaai 

W. 

69  47  18 

36-24 

71  25  41 

9599 

73    4  38 

3575 

74  44    7 

9554 

aPesasi 
AldeDaraa 

W. 

55    0  23 

3680 

56  37  18 

9656 

58  14  59 

3633 

59  53  24 

9509 

E. 

25  49  32 

9364 

24    239 

9346 

22  15  20 

3380 

20  27  37 

9914 

Polinx 

E. 

70    7  "9 

3844 

68  22  14 

3330 

66  36  58 

3315 

64  51  21 

9809 

Begulus 

E. 

105  56  20 

3964 

104    9  28 

3947 

102  22  11 

3931 

100  34  29 

9314 

9 

a  AquilflB 

W. 

115  32    8 

3787 

117    7  59 

37U 

118  43  41 

3753 

120  19  10 

9766 

• 

Jupiter 

W. 

85  17  53 

3183 

87    6  47 

3160 

88  56    0 

3157 

90  45  34 

9144 

IL 

Focnalbant 

W. 

83    8  37 

9460 

84  50  47 

3445 

86  33  18 

3431 

88  16    9 

3418 
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Diff. 
3587 
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3513 

Dif. 

1 

a  Pegasi 

W. 

61^32' 3(5 

3564 

63°  li  l5 

d5i^ 

66°33'3l 

9408    : 

Pollux 

E. 

63    5  24 

79B0 

61  19    8 

3377 

59  32  34 

2966 

57  45  44 

9956 

Regulus 

E. 

98  46  22 

3196 

96  57  52 

3188 

95    8  59 

9169 

£3  19  44 

9155 

10 

Jupiter 

W. 

92a5  26 

3183 

94  25  35 

3133 

96  16    1 

9111 

98    6  43 

1 
9109    , 

Fomalhant 

W. 

89  59  18 

3406 

91  42  44 

3896 

93  26  25 

3887 

95  10  19 

1 

a  Pe^ani 
a  Anetifl 

w. 

75    5  59 

3991 

76  49  47 

3875 

78  33  57 

3863 

80  18  27 

S846 

w. 

31  44  14 

3591 

33  23  22 

2588 

35    3  49 

3483 

36  45  26 

9489 

Pollux 

E. 

48  48  14 

3330 

47    0  17 

3317 

45  12  15 

9916 

43  24  12 

9917 

R^ulus 

E. 

84    8  18 

3000 

82  17    4 

3079 

80  25  33 

3060 

78  33  46 

an* 

11 

Jupiter 

W. 

107  23  31 

3064 

109  15  25 

2059 

111    7  27 

3055 

112  59  37 

9051    1 

Fomalhant 

W. 

103  51  57 

3861 

105  36  28 

3863 

107  20  58 

3864 

1G9    5  24 

986B 

a  Pej^ 
a  Anetifl 

W. 

89    5    2 

3804 

90  50  56 

3396 

92  36  58 

3S95 

94  23    5 

9998 

W. 

45  27    2 

33B4 

47  13  25 

2364 

49    0  18 

2945 

50  47  38 

9339 

PoUux 

E. 

34  25  30 

3364 

32  38  37 

3385 

30  52  15 

3811 

S9    6  31 

^^9^f 

Regulus 
Spica 

E. 

69  11  30 

3033 

67  18  30 

2017 

65  25  22 

2013 

f^32    7 

9006 

E. 

122  41  49 

3048 

120  49  29 

2043 

118  57    0 

2086 

117    4  22 

9089 

12 

a  Pe^asi 

W. 

103  13  51 

3803 

104  59  48 

3808 

106  45  36 

3815 

1C8  31  13 

9*9i 

a  Anetifl 

W. 

59  49  22 

3176 

61  38  25 

2173 

63  27  35 

3168 

65  16  51 

9164    ' 

Aldebaran 

W. 

2(>    3  37 

3000 

27  57  12 

2000 

29  50  46 

3C0] 

31  44  18 

9C88 

Regulufl 
Spica 

E. 

54    4  43 

3000 

52  11    9 

2003 

50  17  38 

'3003 

48  24    9 

9006    I 

e: 

107  39  49 

3031 

105  46  47 

2091 

103  53  45 

3033 

102    0  45 

9094 

13 

a  Arietis 

w. 

74  23  42 

3169 

76  12  57 

2173 

78    2    6 

3178 

79  51    7 

91M  ; 

Aldebaran 

w. 

41  10  49 

3035 

43    3  45 

2083 

44  56  30 

S038 

46  49    5 

9946 

Regulufl 
Spica 

e. 

38  57  56 

3038 

37    5    5 

2084 

35  12  24 

2041 

33  19  54 

9989 

e. 

92  36  53 

3044 

90  44  28 

2051 

88  52  13 

2058 

87    0    9 

9066 

14 

a  Arietb 

w. 

88  53  30 

3391 

90  41  18 

3338 

92  28  49 

39C0 

94  16    2 

9999 

Aldebaran 

w. 

56    8  45 

3093 

57  59  67 

2108 

59  50  51 

3115 

61  41  28 

91S6 

Pollux 

w. 

15  55    6 

8178 

17  21  47 

2988 

18  52  15 

3845 

SO  25  45 

9787    j 

Spica 

E. 

77  43    5 

3114 

75  52  27 

2135 

74    2    6 

3187 

72  12    3 

9149    , 

Saturn 

E. 

115  29  55 

9188 

113  39  46 

2148 

111  49  52 

3156 

110    0  18 

9167 

Sra 

E. 

137  48  11 

3486 

136    5  27 

2446 

134  22  58 

3457 

132  40  44 

94« 

1 

15 

a  Arietis 

W. 

103    7  12 

3885 

104  52  20 

285l|   106  37     5 

33051    74  26  50 

2868 

1C8  21  25 

9891 

Aldebaran 

W. 

70  49  50 

3193 

72  38  30 

3930 

76  14  48 

9995 

Pollux 

W. 

28  38  30 

3500 

30  19  43 

3464 

32    1  19 

3479 

33  43  12 

9468 

Spica 

E. 

63    6  40 

3317 

61  18  38 

3383 

59  30  59 

3948 

57  43  43 

9368 

Saturn 

E. 

100  57    2 

3383 

99    9  22 

3946, 

97  22    3 

29B0 

95  35    5 

9915 

Sun 

E. 

124  13  44 

3583 

122  33  15 

9546 

120  53    6 

3561 

119  13  17 

9618 

16 

Aldebaran 

W. 

85    9  10 

9809 

86  54  56 

3895 

88  40  19 

3841 

90  25  19 

9896 

Pollux 

W. 

42  14    5 

3465 

43  56    8 

3471 

45  38    2 

3478 

47  19  46 

9486 

Spica 

E. 

48  53  13 

3846 

47    8  21 

3864 

45  23  55 

98B3 

43  39  54 

9401 

Saturn 

E. 

86  45  44 

3851 

85    0  59 

3866 

83  16  36 

3803 

81  32  35 

939T 

Sun 

E. 

110  59  24 

9654 

109  21  42 

3670 

107  44  22 

9687 

106    7  24 

9^08 

17 

Aldebaran 

W. 

99    4  45 

3484 

100  47  31 

3450 

102  29  55 

9465 

104  11  58 

9499 

PoUux 

W. 

55  45  18 

3587 

57  25  40 

3548 

59    5  46 

3561 

60  45  35 

9579 

Rej^luB 
Spica 

W. 

19    0    0 

3444 

20  42  32 

3456 

22  24  44 

3473 

24    6  96 

9491 

E. 

35    637 

3499 

33  25  23 

3530 

31  44  38 

S5U 

30    424 

9198 

Saturn 

E. 

72  58    9 

3477 

71  16  23 

3493 

69  34  59 

3507 

67  53  55 

9894  . 
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GREENinCH  MEAN  TIME. 

LUKAR  DISTANCES. 

e 

J3  ± 

8tar*iNuiM 

P.L. 

P.L. 

P.L. 

P.L. 

?l 

and 

Midnisht. 

of 

xvi^. 

of 

XViUk. 

of 

XXIh. 

of 

9 

PodtioQ. 

o 

DiV- 

DIff. 
9445 

IHS. 
9495 

DUL 

a  Pegasi 

W. 

68^15    i 

34M 

69°57^    5 

7td^2& 

73'22'3S 

9408 

Pollux 

E. 

55  58  39 

9948 

54  11  20 

9987 

52  23  47 

9930 

50  36    ^ 

9995 

Regains 

E. 

91  30    8 

9140 

89  40  10 

9197 

87  49  52 

9114 

85  59  14 

9109 

10 

Japit«r 

W. 

99  57  39 

9093 

101  48  49 

9065 

103  40  12 

9077 

105  31  46 

9070 

Fomalhaut 

W. 

96  54  24 

9S7S 

98  38  38 

9367 

100  23    0 

9364 

102    7  27 

9369 

a  Penfasi 

W. 

82    3  16 

93S7 

83  48  22 

93-i8 

85  33  43 

9317 

87  19  17 

9310 

a  Anetis 

W. 

38  28    5 

9400 

40  11  40 

9385 

41  56    5 

9335 

43  41  14 

9308 

Pollux 

E. 

41  36  10 

9990 

39  48  13 

9998 

38    0  24 

9935 

36  12  48 

9947 

Regulns 

E. 

76  41  44 

90M 

74  49  28 

9049 

72  57    0 

9035 

71    4  20 

9098 

11 

Jupiter 

W. 

114  51  52 

9048 

116  44  11 

9046 

118  36  34 

9044 

120  29    0 

9048 

Fomalhant 

W. 

110  49  44 

9S7ft 

112  33  55 

9380 

114  17  55 

9909 

116    1  41 

9404 

a  Pepm 
a  AnetiB 

W. 

96    9  15 

9991 

97  55  27 

9909 

99  41  38 

9904 

101  27  47 

9397 

W. 

52  35  23 

9914 

54  23  29 

9903 

56  11  52 

9103 

58    030 

9184 

PoUux 

E. 

27  21  34 

9884 

25  37  37 

9488 

23  54  57 

9510 

22  13  58 

9608 

Re^lm 
Spica 

E. 

61  38  45 

9005 

59  45  19 

9003 

57  51  49 

SOOl 

55  68  17 

9000 

E. 

115  11  37 

90i» 

113  18  46 

9095 

1 

9348 

111  25  50 

9099 

109  32  50 

9091 

12 

a  Pe^an 
a  Anetis 

W. 

110  16  36 

9338. 

112    1  43 

113  46  32 

9369 

115  31     1 

9370 

W. 

67    6  13 

9183 

68  55  37 

9183 

70  45    0 

9164 

72  34  22 

9185 

Aldebaran 

W. 

33  37  48 

9008 

35  31  13 

9010 

37  24  32 

9014 

39  17  44 

9019 

Ue^us 

E. 

46  30  42 

9006 

44  37  20 

9019 

42  44    5 

2017 

40  50  57 

9091 

Sptca 

E. 

100    7  48 

9898 

98  14  55 

9080 

9622    8 

S084 

94  29  27 

9080 

13 

a  Arietis 

W. 

81  39  59 

9191 

83  28  40 

919e|     85   17   10 

9907 

87    527 

9916 

Aldebaran 

W. 

48  41  28 

90M 

50  33  t38 

9089 

52  25  35 

9079 

54  17  17 

9081 

Remilus 

E. 

31  27  37 

9056 

29  35  33 

9086 

27  43  44 

9076 

25  52  11 

9068 

Spica 

£. 

85    8  16 

9074 

83  16  37 

9083 

1 

81  25  11 

S009 

7934    0 

9108 

14 

a  Arietis 

W. 

96    2  57 

9978 

97  49  32 

99891    99  35  47 

9304 

101  21  41 

9890 

Aldebaran 

W. 

63  31  47 

9190 

65  21  47 

9151 

67  11  28 

9185 

69    0  49 

9176 

•Pollux 

W. 

22    1  36 

9880 

23  39  10 

9804 

25  18    0 

9559 

26  57  51 

9595 

Spica 

E. 

70  22  18 

9189 

68  32  53 

9175 

66  43  48 

9188 

64  55    3 

9908 

Saturn 

E. 

108  11     1 

9170 

106  22    2 

9109 

104  33  22 

9905 

102  45    2 

9918 

Sun 

E. 

130  58  46 

9480 

129  17    4 

9499 

127  35  39 

9504 

125  54  32 

9518 

15 

a  Arietis 

W. 

110    5  19 

9405 

111  48  47 

9494 

113  31  48 

9443 

115  14  22 

9468 

Aldebaran 

W. 

78    2  24 

9940 

79  49  38 

9984 

81  36  31 

9979 

83  23    2 

9904 

Pollux 

W. 

35  25  17 

9458 

37    7  29 

94»7 

38  49  43 

9456 

40  31  56 

9460 

Spica 

E. 

55  56  49 

9970 

54  10  19 

9995 

52  24  12 

9319 

50  38  30 

9890 

Saturn 

E. 

93  48  29 

9900 

92    2  15 

9304 

90  16  22 

9390 

88  30  52 

9335 

Sun 

E. 

117  33  48 

9501 

115  54  40 

9608 

114  15  53 

9699 

112  37  28 

9638 

16 

Aldebaran 

W. 

92    957 

3871 

93  54  13 

9387 

95  38    6 

9403 

97  21  37 

9410 

Pollux 

W. 

49    1  19 

9494 

50  42  40 

9504 

52  23  47 

9515 

54    4  40 

9595 

Spica 

E. 

41  56  20 

9410 

40  13  13 

9438 

38  30  33 

9456 

36  48  21 

9478 

Saturn 

E. 

79  48  56 

9414 

78    5  41 

9499 

76  22  48 

9445 

74  40  17 

9461 

Son 

E. 

104  30  48 

9719 

102  54  34 

9781 

101  18  43 

9753 

99  43  13 

9760 

17 

Aldebaran 

W. 

105  53  39 

9495 

107  34  59 

9510 

109  15  58 

9595 

110  56  36 

9540 

Pollux 

W. 

62  25    8 

9585 

64    4  24 

9507 

65  43  23 

9610 

67  22    5 

9098 

R^ulus 

W. 

25  48    7 

9509 

27  29  18 

9515 

29  10  10 

9530 

30  50  42 

9544 

Spica 

E. 

28  24  43 

9501 

26  45  36 

9819 

25    7    7 

9849 

23  29  18 
61  13  21 

9881 

Saturn 

E. 

66  13  15 

9530 

64  32  56 

9554 

62  52  58 

9589 

9565 
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LX7NAB  DISTAI^CKS. 

17 

Star's  Name 

and 

Positton. 

Noon. 

P.L. 

of 

DIff. 

UP*- 

PL. 

of 

DIff. 

Vlh. 

• 
* 

P.L. 

of 

DIfl. 

9819 

}}> 

P  L. 
DUL 

Sun 

£. 

98°  8'    & 

31B8 

O         1        II 

96  33  19 

9803 

94°58'5l 

O         1         f 

93  24  51 

905 

1 

18 

Aldebaran 

Tollux 

Regulus 

Saturn 

Sun 

W. 

W. 

W. 

E. 

E. 

112  36  54 
69    0  29 
32  30  54 
59  34    5 
85  39  52 

3554 
3635 
3559 
3590 
3915 

114  16  52 
70  38  36 
34  10  46 
57  55    9 
84    7  54 

3509 
9649 
3573 
9615 
3931 

115  56  29 
72  16  25 
35  50  19 
56  16  35 
82  36  15 

9863 

9660 
9586 
9630 
9047 

117  35  47 
73  53  58 
37  29  33 
54  38  SO 
81    4  56 

9867 
9674 
9601 
96U 
9968 

19 

Pollux 

Regulus 

Saturn 

SCJN 

W. 
W. 
E. 
E. 

81  57  24 

45  41    3 

46  31  55 
7333    5 

3187 
3956 
3714 
S0S6 

&3  33  15 
47  18  28 
44  55  34 
72    3  37 

9749 
9680 
3738 
8060 

85    8  50 
48  55  35 
43  19  31 
70  34  26 

9761 
9603 
9741 
8065 

86  44    9 
50  32  26 
41  43  45 
69    5  33 

9755 
8618 

20 

Pollux 
Regulus 
Saturn 
Sun 

W. 
W. 
E. 
E. 

94  36  50 
58  32  42 
33  49  20 
61  45  10 

3831 
3761 
3819 
8t4S 

96  10  37 
60    8    1 
32  15  17 
60  17  52 

3848 
3779 
3884 
8155 

97  44    9 
61  43    5 
30  41  33 
58  50  49 

9854 
9788 
9846 
8168 

99  17  27 
63  17  55 
29    8    4 
57  24    1 

9866 

9850 
8179 

21 

Pollux 
Regulus 
Spica 
Sun 

W. 
W. 
W. 
E. 

107    0  27 
71    8  50 
18  17  41 
50  13  27 

3919 
3843 
5040 
S3S6 

108  32  22 
72  42  24 
19  47    4 

48  48    0 

3938 

3651 
8033 
8947 

110    4    5 
74  15  46 
21  16  50 
47  22  46 

9939 
9869 
8007 
8357 

111  35  34 
75  <8  57 
22  46  54 
45  57  44 

9956 

9997 
8968 

23 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

83  32  14 
30  19    6 
38  55  39 

3907 
3984 
SSI9 

85    4  24 
31  49  39 
37  31  50 

9915 
3964 
8880 

86  36  24 
33  20  11 
36    6  13 

9931 
3066 
8840 

88    8  16 
34  50  41 
34  44  48 

9990 

9988 

1850 ; 

23 

Reguliis 

Spic* 

Sun 

w. 

E. 

95  45  27 
42  22  24 

27  50  45 

3960 
SOOS 
5407 

97  16  30 
43  .'S2  33 
26  28  36 

9966 

8007 
8431 

98  47  25 
45  22  37 
25    6  43 

9979 
8010 
8434 

100  18  13 
46  52  37 
23  45    5 

9977 
8014   i 
8450   , 

28 

Sun 
Jupiter 
Fomalhauft 
a  Pegasi 
a  Aneds 
Aldebaran 

W. 

E. 

E. 

E. 

E. 

E. 

27  21  29 
30  48    3 
36  41  13 
49  47  48 
91  44    5 
124  28  40 

8550 
8148 
4189 
8610 
8114 
8077 

28  41  20 

29  20  51 
35  31  42 
48  29  24 
90  18  12 

123    0    2 

8595 

8148 
4919 
86U 
8914 

son 

30    1  17 
27  53  39 
34  23  27 
47  11  26 
88  52  19 
121  31  24 

8530 
8147 
4801 
8660 

8913 
8075 

31  21  19 
26  26  26 
33  16  35 
45  53  56 
87  26  25 
120    244 

8515   1 
.    8146 
4401 

0911    1 

W74   . 

29 

Sun 

a  Aqoile 
a  Pe^rasi 
a  Arietis 
Aldebacan 

W. 

W. 

E. 

E. 

E. 

38  2  52 
31    9  25 

39  35  15 
80  16  37 

112  38  58 

8400 
6766 
8806 
8907 
8065 

39  23  27 
31  57    8 
38  21  41 
78  50  36 
111  10    5 

8586 
5586 
8988 
8905 
8009 

40  44    7 
32  47  27 
37    9    0 
77  24  33 
109  41    9 

8480 
5889 
8008 
8904 

8060 

42    4  53 

33  40  11 

35  57  18 

75  58  28 

108  12    9 

8478 

5150 
4066 
9908 
8M6 

30 

Sun 

a  Aquile 

Venus 

a  Arietis 

Aldebaran 

W. 

W. 

W. 

E. 

E. 

48  50  17 
38  34  21 
25  24  13 
68  47  40 
100  46    0 

8445 
4494 
8868 

8194 
8064 

50  11  43 
39  38  18 
26  43    0 
G7  21  24 
99  16  30 

8486 

4808 
8576 
8198 
8099 

51  33  16 
40  43  41 
28    2    0 
65  55    7 
97  46  53 

8481 

an 

8564 

8191 
8038 

52  54  57 

41  50  23 
29  21  14 
64  28  47 
96  17    9 

MM  1 

4981 

8558 

8180 
8017 

31 

Sun 

a  AquilsB 

Venus 

a  Arietis 

Aldebaran 

W. 
W. 
W. 

E. 
E. 

59  45  34 
47  41    2 
36    0  34 
57  16  38 

88  46  27 

8889 

8915 
8485 
8188 
9981 

61    8  11 
48  54    7 
37  21    4 
55  50    8 
87  15  51 

8873 
8864 

8483 
8191 
9978 

62  30  59 
50    8    3 
38  41  48 
54  23  36 
85  45    5 

8869 

8817 
8471 
8180 
9965 

63  53  58 

51  22  46 
40    2  44 

52  57    3 
84  14    8 

tM9 
8771 
84M 
8161 

xvni. 
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GREENWICH  MEAN  ' 

riME, 

LUNAE  DISTANOKS 

I 

17 

Bter*tNMM 

and 

Podtkm. 

Midnight. 

PL. 

of 

DIfl. 

XY^ 

P.L. 

of 

DIfl. 

XVlIlh- 

P.L. 

of 
DIfl. 

XXIh. 

P.L. 

of 

Dlff. 

Sun 

£. 

9f5l'    5 

9859 

90^  ly  d 

9808 

88"  44'  4^ 

9884 

87  12  10 

9901 

18 

Aldebaran 

Pollux 

Re^ulus 

Satara 

Sim 

W. 

W. 

W. 

E. 

E. 

119  14  46 
75  31  13 
39    827 
53    0  25 
79  33  57 

9611 
9667 
9614 
9696 
99T7 

120  53  26 

77  8  11 
40  47    3 
51  22  49 

78  3  16 

96-36 
9609 
9617 
9679 
9008 

122  31  47 
78  44  52 
42  25  21 
49  45  32 
76  32  54 

9638 
9719 
9640 
9687 
8008 

124    9  50 
80  21  16 
44    3  21 
48    8  34 
75    2  51 

9659 
9794 
9664 
9101 
8099 

19 

Pollax 
Regulus  ' 
Saturn 
Son 

W. 
W. 
E. 
E. 

88  19  12 
52    9    0 
40    8  18 
67  36  56 

9786 
9716 
9768 
3091 

89  53  59 
53  45  18 
38  33    8 
66    8  35 

97«r7 
9798 
9780 
8106 

91  28  31 
55  21  21 
36  58  14 
64  40  31 

9808 
9780 
9704 
8118 

93    2  48 
56  57    9 
a5  23  38 
63  12  43 

9890 
9760 
9808 
8130 

20 

Pollux 
Regulus 
Saturn 
Sun 

W. 
W. 
E. 
E. 

100  50  30 
64  52  32 
27  34  52 
55  57  27 

9876 
9864 
9879 
S19I 

102  23  20 
66  26  55 
26    1  57 
54  31    7 

9887 
9813 
9887 
8909 

103  55  56 
68    1    6 
24  29  21 
53    5    0 

9808 
9898 
9000 

3914 

105  28  18 
69  35    4 
22  57    2 
51  39    7 

9006 

9839 
9015 
8995 

21 

Pollux 
Renins 
Spica 
Sun 

W. 
W. 
W. 
E. 

113    6  50 
77  21  57 
24  17  10 
44  32  55 

9960 
9876 
9901 
Si78 

114  37  53 

"^8  54  47 

25  47  34 

43    8  18 

9960 
9884 
9987 
8988 

116    8  44 
80  27  26 
27  18    3 
41  43  53 

9080 
9809 
9065 
8900 

117  39  22 
81  59  55 
28  48  34 
40  19  40 

9001 
9000 
9985 

8300 

22 

Regulos 

Spica 

Sun 

W. 
W. 
E. 

89  39  59 
36  21    9 
33  21  34 

9096 
9001 
3M1 

91  11  33 
37  51  33 
31  58  33 

9049 
9003 

3379 

92  42  59 
39  21  54 
30  35  44 

9048 
9097 
3383 

94  14  17 
40  52  11 
29  13    8 

9064 
3000 
8304 

23 

Re^lufl 
Spica 

Sun 

W. 
W. 

E. 

101  48  54 
48  22  32 
22  23  45 

9968 
8018 
SI68 

103  19  28 
49  52  22 
21    2  43 

9888 

8099 
3486 

104  49  56 
51  22    8 
19  42    3 

9003 
3095 
3507 

106  20  18 
52  51  50 
18  21  47 

9008 
8090 
8533 

28 

Sun 
Jupiter 
Fomalhaut 
a  Pe^i 
a  Anetis 
Aldebaran 

W. 

E. 

E. 

E. 

E. 

E. 

32  41  26 
24  59  12 
32  11  15 
44  36  58 
86    0  29 
118  34    3 

8610 
8146 
4615 
8799 
8210 
8078 

34    1  39 
23  31  58 
31    7  36 
43  20  34 
84  34  32 
117    5  20 

8605 

8144 
4645 
8756 
8910 
3071 

35  21  58 
22    4  42 
30    5  50 
42    4  46 
83    835 
115  36  35 

3500 

3143 
4793 
8704 
8900 
8060 

36  42  22 
20  37  25 
29    6    8 
40  49  38 
81  42  37 
114    7  48 

8495 
3143 
4069 
3838 
3908 
3067 

29 

Sun 

a  AquilflB 
a  Pe^i 
a  Arietis 
Aldebaran 

W. 

W. 

E. 

E. 

E. 

43  25  45 
34  35  10 
34  46  43 
74  32  22 
106  43    5 

8470 
4800 
4141 
8-201 
8069 

44  46  43 
35  32  13 
33  37  21 
73    6  14 
105  13  56 

8468 

4847 
4996 
8900 

8048 

46    7  48 
36  31  11 
32  29  19 
71  40    5 
103  44  43 

3458 
4717 
4893 
8199 
3043 

47  28  59 
37  31  56 
31  22  48 
70  13  54 
102  15  24 

8469 
4600 
4436 
3106 
3030 

30 

Sun 

a  AqnilaB 

Venus 

a  Arietia 

Aldebaran 

W. 
W. 
W, 

E. 
E. 

54  16  46 
42  58  20 
30  40  40 
63    2  25 
94  47  17 

8416 
4166 
8640 
8168 
8011 

55  38  44 
44    7  26 
32    0  20 
61  36    1 
93  17  18 

8408 
4060 
3590 
3186 
3004 

57    0  51 
45  17  38 
33  20  12 
60    9  35 
91  47  10 

3400 
4097 
3517 
3184 
9097 

58  23    8 
46  28  51 
34  40  17 
58  43    7 
90  16  53 

3309 

3068 
3506 
3163 
9080 

31 

Sun 

a  AqnilaB 

Venus 

a  Arietis 

Aldebaran 

VV. 
W. 
W. 

E. 
E. 

65  17    9 
52  38  20 
41  23  54 
51  30  31 
82  42  59 

8349 
8730 
8446 
8161 
9046 

66  40  32 
53  54  35 
42  45  18 
50    3  59 
81  11^ 

3331 
3601 
3434 
3189 
9936 

68    4    8 
55  11  32 
44    6  56 
48  37  28 
79  40    6 

3319 
3651 
34-29 
3183 
9097 

69  27  57 
56  29  11 
45  28  48 
47  10  59 
78    8  21 

3307 
3616 
3400 
3187 
9916 

28 
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1 

JANUABT. 

FEBBUAET.                            | 

T 

S 

'£.•1 

T 

Si 

K.A. 
Hoot, 

vujd 

Dm. 
Ban- 

Mu 

•s 

Pw^.. 
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33 

5    5    6.34 

11.M8  4.33    133.0 

— 

29  36.1 

D^IOdlODtb,  IM. 

•Ui. 

TT 

" 

l<»h. 



aeth 

Sift. 

DtycrauHoiai,    «h. 

10th. 

l»b. 

1 

= 

r_ 
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_ 
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'. 
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GREENWICH  MEAN  TIME 


U« 


JULY. 


AUGUST. 


§ 

s 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
]8 
19 
23 

81 
22 
33 
24 


26 
27 
28 

23 
30 

31 
32 


Appirart 
lUght 


ITw.  of 

BJk. 

fori 

Hoar. 

JVoon. 


h     m     s         • 

4  59  55.75'  i9.9S3 

5  5  6.34|is.90e 
5  10  17.73j  13-900 
5  15  29.86  13^1 


Apperent 
iinatloa. 


Decli 


Noon, 


5  20  42.75 

5  1^56.28 
5  31  10.45 
5  36  ^.21 
5  41  40.51 
5  46  56.31 

5  52  12.55 

5  57  29.21 

6  2  46.23 
6  8  3.55 
6  13  21.09 

6  13  38.a5 
6  23  56.76 
6  23  14.78 
6  34  32.84 
6  39  50.90 

6  45  8.9J 
6  50  26.80 

6  55  44*53 

7  1  2.06 
7    6  19.32 

7  11  36.26 
7  16  52.82 

7  22  8.96 
7  27  24.67 
7  32  30.85 

7  37  54.46 
7  43    8.45 


lt'050 

i».«n 

19'IOS 

ts.isa 

19-148 
13*100 

18.180 

is.9oa 
ia>9i» 

18.»6 
18.3SA 

18.348 
18.948 
18.9M 
18.358 
18.3ftl 

18.048 
18.349 
18.386 
18.335 
U.313 


▼ar.of 
Dee. 
fori 

Hoar 


Noon, 


O       I        M 

+21  51  57.2 
22  1  32.0 
22  10  30.3J 
22  18  51.8 
22  26  36.1 

22  33  42.8 
22  40  11.4 
22  46  1.6 
22  51  13.1 
22  55'  45.4 

22  59  38.4 

23  2  51.8 
23  5  25.5 
23  7  19.3 
23  8  32.9 

23  9    e.4 

23  8  59.7 

23  8  12.4 

23  6  44.4 

23  4  35.9 

23  1  47.1 
22  58  17.7 
22  54  7.9 
22  49  17.7 
22  43  47.4 


18.198    22  37  37.1 

18. 183*    22  30  47.1    17.91 


N 

34.70 
33.19 
91.60 
30*13 
18.50 

10.98 
15*89 
18.78 
13.10 
10*53 

8*89 
7.98 
5.57 
8*90 
9.98 

+0.50 

-1*13 

9*89 

4*51 

0*19 

7*88 

9*57 

11*95 

19*98 

14*59 

10*95 


18. 168    22  23  17.2 
13*148    22  15    7.9 


13*191 

18*090 
13*000 


22    6  19.4 

21  56  52.1 
+21  46  46*4 


10.57 
91*30 
39.63 

94*48 
30*08 


BferfAan 


h  m 
22  24.8 
22  26.1 
22  27.3 
22  28.6 
22  29.9 

22  ZlJi 
22  32.5 
22  33.8 
22  35.1 
22  36.4 

22  37.7 
22  39.1 
22  404 
22  41.8 
22  43.] 

22  44.5 
22  45.8 
22  47.2 

22  48.5 
22  49.9 

22  51.2 
22  52.6 
22  53.9 
22  55.3 
22  56.6 

22  580) 

22  59.3 

23  0.6 
23  1.9 
23    3.3 


23 
23 


4.6 
5.9 


8 

a 


I 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Aereniioa. 

Tar.  of 
R.A. 
fori 
Hoar. 

Noon. 

Noon. 

h     m     s 

• 

7  43    8.45 

18.009 

7  48  21.79 

18.041 

7  53  34.43 

18.011 

7  58  46.33 

19.980 

8    3  57.48 

13.948 

8    9    7.85 

13.914 

8  14  17.38 

13.879 

8  19  26.04 

19*8a 

8  24  33.82 

13*805 

8  29  40.69 

19*707 

8  34  46.64 

19*798 

8  39  51.65 

19*089 

8  44  55.69 

13*048 

8  49  58.74 

19*007 

8  55    0.82 

19.565 

9    0    1.89 

19.538 

9    5    1.96 

13.481 

9  10    1.02 

19.440 

9  14  59.09 

13.899 

9  19  56.15 

19*857 

9  24  52.21 

19*814 

9  29  47.24 

13*978 

9  34  41.29 

19*981 

9  39  34.35 

13*190 

9  44  26.43 

13*149 

9  49  17.52 

13*109 

9  54    7.66 

13*000 

9  56  56.85 

13*039 

10    8  45.08 

11*900 

10    8  32.39 

11*903 

10  13  18.80 

11*915 

10  18    4.32 

11*878 

Appezvnt 
Bedlnatlon. 

Var.of 
Dee. 
fori 

Hoar. 

Noon. 

II 
30.03 

Noon. 

O        1         M 

+21  46  46.4 

21  36    2.5 

37.03 

21  24  40.7 

39.19 

21  12  41.4 

80.74 

21    0    5.1 

39.37 

20  46  52.2 

83.79 

20  33    3.1 

35.99 

20  18  38.4 

30.70 

20    3  38.4 

38*33 

19  48    3.7 

39*05 

19  31  54.9 

41*07 

19  15  12.4 

43.40 

18  57  56.8 

a*83 

18  40    8.6 

45*17 

18  21  48.6 

40*48 

18    2  57.3 

47.78 

17  43  a5.] 

49.05 

17  23  42.8 

50.99 

17    3  21.0 

51.51 

16  42  30.3 

53.70 

16  21  11.4 

63.eo 

15  59  24.9 

54.99 

15  37  11.6 

50.10 

15  14  32.1 

57.18 

14  51  27.0 

68.33 

14  27  57.1 

69.36 

14    4    3.1 

00*34 

13  39  45.6 

01.30 

13  15    5.4 

03*13 

12  50    3.3 

63*03 

12  24  39.8 

03.91 

+11  58  55.7 

04.76 

Iferidiui 


h 
23 
23 
23 

23 


m 

5.9 

7.2 

8.4 

9*6 


23  10.9 

23  12.1 
23  13.3 
23  14.5 
23  15.7 
23  16*8 

23  18.0 
23  19.1 
23  20.2 
23  21.3 
23  22.4 

23  23.5 
23  24.5 
23  25.5 
23  26.5 
23  27.5 

23  28.5 
23  20.4 
23  30.4 
23  31.3 
23  32.2 

23  33.1 
23  34.0 
23  34.9 
23  35.7 
23  36.5 

^  37.4 
^  38.2 


Der  of  tiM  Month,    5th. 


Semidiameter 
Hot.  Parallax 


n 

5.5 
5.5 


10th. 


II 
5.4 

6A 


15th. 


N 

5.3 
5A 


90ih. 


5.3 
5.3 


95th. 


II 
5.2 

5.3 


30th. 


Daj  of  the  Month,    4th. 


II 
5.2 

5.2 


Semidiameter 
Hor.  Parallax 


5.1 
5.2 


•th. 


N 

5.1 
5.1 


14th. 


V 

5.1 
5.1 


19th. 


5*0 
5.1 


a4th. 


N 

5.0 
5.1 


SOth. 


5.0 
6.0 
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SEPTEMBER. 

OCTOBER, 

1 

s 

Hour. 

Jxs: 

1. 

fori 

Hoot 

T 

S. 

IitZX 

Vnet 

Dm. 

Ihrtfto 

s 

Puap. 

Mm 

««. 

;,;:: 

y«. 

;;:; 

fftMb 

Iftm. 

i.» 

k     D 

h     m     t 

1 

10  19    4.3S'ii.«» 

+11  «a  6S.7 

23  38.2 

1 

19  36  98.17 

11-411 

-2  39  35  J 

11-M 

S3S8^ 

8 

10  22  48.nsj  tfUt 

11  39  61.7 

a^ 

23  39.0 

3 

19  41    2.40 

11.43 

3    2  56.6 

1*-Bt 

S3  68.7 

3 

ie«7  38-7^1  ii.«« 

11     6  36.7 

«44 

33  30.8 

3 

19  45  36.01 

11.444 

3  33  1i>.l 

■»-'.a 

23  594 

* 

10  3S  IS.77 

ii.m 

10  S9  47.5 

n-M 

33  40Jj 

4 

IS  50  11.73 

11.411 

4     3  SOJt 

1*.H 

e 

IS  36  57.07 

ii.«» 

10  IS  46.4 

n*« 

23  41J 

6 

19  64  46.87 

11.4m 

4  33  40.6 

iMi 

0    D.1 

6 

10  41  39.39 

II  .Til 

0  46  39.3 

aa-ti 

33  42U) 

6 

19  69  3940 

ll^W 

6    3  453 

1M» 

0    0.7 

7 

10  46  SD-OT 

9  IS    0.1 

W.II 

a  49.7 

7 

13    3  68.36 

ii-m 

6  33  45.0 

14.8^ 

6     1.3 

e 

18  51    0.M 

II -Ml 

6  60  12.4 

m-n 

S3  43.4 

e 

IS    8  34.76 

1|.Mt 

6    3  37.7 

14.14 

«    UA 

9 

10  G5  39.33 

ess    9.9 

1MI 

33  44.1 

9 

IS  13  11.66 

ll-MS 

6  33  33.1 

Tm 

ft  its 

19 

U     0  17.» 

7  63  63.3 

it.vt 

23  44.6 

10 

13  17  49.18 

ii-'ra 

7    3    OJ 

«  za 

n 

It    4G6.04 

7S5S3.4 

T1.H 

23  45.5 

11 

13  29  27.18 

7  3a9eji 

•|»-«t 

0  44 

IS 

11     9  3S.5I 

ll-tM 

6  66  40.9 

n-m 

23  46.1 

13 

13  27    5.86 

II4» 

8    1  46.3 

n-<K 

e  4.7 

13 

11  14  19.44 

6S7  46.6 

T1.M 

23  4&4 

13 

IS  31  45^1 

n-u* 

8  30  54.1 

n-tt 

f  54 

14 

tl  ia4ft37 

n-m 

S  68  41.1 

T*«» 

93  47.5 

H 

13  36  35.26 

II.B4 

8  59S0.7 

n-ii 

f  6.9 

15 

11  83  tB.84 

ll-tN 

&99SS.9 

«.n 

23  46.1 

15 

13  41    6.07 

ii-Tn 

9  98  35J1 

■n^ 

«  74 

16 

11  97  SS.40 

ii-«n 

4  69  69.6 

■n-T* 

2S4B.e 

16 

IS  45  47.66 

11-111 

9  67    7.6 

n-o* 

«  7.7 

17 

11  39  33.57 

II.4W 

4  39  84.6 

74.  ,1 

33  49.5 

17 

IS  50  30.16 

Il.TW 

10  25  25.1 

«    &6 

18 

11  37    8.41 

,,.44, 

4    0  41.8 

14.41 

33  60.1 

18 

18  65  13.38 

ii.tn 

10  53  28.8 

V-H 

e  0.9 

19 

11  41  4S.93 

ii.ai 

3  30  61.3 

14.14 

23  603 

10 

13  69  57.56 

ll^UC 

11  at  174 

M.1B 

e  lAji 

to 

It  46  17.IS 

».m 

3    6  63.9 

1M)I 

31514 

SO 

14     4  43.67 

u-m 

11  48  60.1 

•Ml 

6  104 

tl 

11  SB  M.21 

II-4U 

3  SO  60.6 

TkM 

83  52.0 

St 

14     9  98.74 

11 -Ml 

12  16    6.0 

m-it 

•  114 

89 

11  D5  ^04 

I1.4ST 

S    0  41.9   T1.M 

23  53.6 

S2 

14  14  15.89'  iLMi 

12  43    4.3 

wi-et 

e  184 

S3 

11  59  fi9.75 

II-4N 

1  36  £3.6   7»4> 

23  53.2 

S3 

14  19    3.99!».0M 

13    9  44.9 

u-n 

0  I3J 

U 

IS    4  38.36 

ii-m 

1     0  11.4 

■tt-w 

23  533 

S4 

14  33  53.06  U4W 

13  36    6.1 

u^ 

«  14.8 

» 

IS    9   «.91 

ll-WI 

+  0  »  61.0 

14-M 

28  544 

95 

14  28  43.27 

n-iu 

14    2    6-1 

M-ai 

•  15.1 

M 

IS  13  39.4S 

ii-tn 

-0    031.9 

T&M 

2SKJ1 

S6 

14  33  34.50 

n.Mi 

14  37  46.3 

m-n 

•  164 

97 

IS  18  13.01 

u-tn 

030  664 

H.<n 

iiSSS 

S7 

14  38  97.08 

ii-m 

14  63    4.8 

n-n 

•  164 

Si 

IS  3)  46.61 

I1.40. 

1    1  «l.6 

WM 

33  56.9 

98 

14  43  30.61 

19-nt 

15  18     IJt 

(I'N 

•  174 

29 

IS  37  SJ.31 

II-WT 

1  31  46.9 

7MH 

33  56.8 

to 

14  48  15.35 

11400 

15  43  3.1.9 

M-n 

S  184 

80 

IS  31  64.15 

ll-«ll 

3  a  11.7 

»« 

33  574 

30 

14  53  11.38 

a-m* 

16    6  42i» 

i»M 

0  194 

ai 

1^36  99.17 

ii.m 

9  St  35.9 

1W1 

33  58.0 

31 

14  68    8.38 

IMM 

16  30  S7.1 

IMI 

«9a« 

w 

10  41    a.40 

uw 

-8  tees 

i»-gi 

31  56.7 

39 

16    8    6.68 

».«* 

-I6  53  45« 

W-TI 

0  914 

avMmiimt^     M. 

^ 

IM 

IM. 

-. 

M*. 

^or».)Mk.     M. 

«h 

»^ 

IMh. 

;^ 

"i^ 

BmUHMiGtn-       m 

6^ 

6.6 

in 

,-., 

4"^ 

e'o 

&M 

ia 

~Zo 

64 

s 

Hot.  FunlUx       M 

s 

6.0 

6.0 

SA 

6.1 

VENUS,    1867. 


223 


GREENWICH  MEAN  TIME. 

VOVEMBKR. 

DECEBIBEB. 

4 

■  fl 

1    o 

s 

Apparml 

Var. 
R.A 
fori 

Uoai 

of* 

ApiMIVBt 

L      Decltaidon. 

r. 

Var.0^ 

Dee. 

fori 

Hoar. 

It 
67.79 

MerkUui 
PaiMftt 

• 

1 

*KS"* 

Tar.  of 
ILA. 
fori 
Uoor. 

Appamt 

Var.of 
Dm. 
fori 

Hoar. 

— *-~ 

11.60 

ItekUu 

PMMft. 

Mmh. 

N0W 

1.          Noom. 

* 

JViMNI. 

/V^M. 

N09m 

1 

h    m     • 
15    3    6.6S 

s 
19*4i 

O       1        II 

U-16  53  45.6 

b    m 
0  91.9 

1 

h    in     • 
17  41     4.46 

• 
19*600 

O       1        « 

'94  13  94*9 

\   m     1 

1.6 ; 

2 

15    8    619 

li-ai 

»    17  16  37.6  ft9*90 

0  29.9 

9 

17  46  3343  19.719 

94  17  49*6 

9*84 

i    3.1  ' 

3 

15  13    6.99 

ia*5j 

M    17  39    9.5|  65*4ft 

0  94.0 

3 

17  59    9.70 

19*794 

94  91  16*4 

7.97 

[    4.7 

4 

15  18    8.67 

19*01 

n    18    0  59.9  64*96 

0  25.1 

4 

17  57  39.90 

19*799 

94  94    5.3 

6.10 

I    6.9  1 

5 

15  93  19.06 

19.« 

w    18  99  97.9  69*09 

0  26.9 

5 

18    3    1.90 

19*790 

94  26    9.3 

4*99 

I    7.8  1 

6 

15  98  16.48 

19.7< 

»    18  43  95*6  61.60 

0  97.3 

6 

18    8  31.71 

19*7a 

94  97  98.9 

9.94 

{    9.3 

7 

15  33  99.13 

12.7( 

11    19    3  53.6  00-69 

0  ^*5 

7 

18  14    1.55 

19*749 

94  98    1.7 

-0.46 

I  10.9 

8 

15  38  99.01 

19.81 

19    19  93  50.5  49*91 

0  99.7 

8 

18  19  31.36  u*740 

94  97  49.9 

'»'1.49 

I  194 

0 

15  43  37.19 

19.« 

»    19  43  15.5 

47*86 

0  30.9 

9 

18  95     1.07|  19*794 

94  96  59*8 

9.99 

I  14i) 

10 

15  48  46.45 

19*91 

14    90    9    7.7 

46.48 

0  39.1 

10 

18  30  30.69 

19*7/7 

94  95  104 

6*90 

I  15.6 

11 

.15  53  66i99 

19.M 

14    90  90  96.5 

46*07 

0  334 

11 

18  35  59.95 

19*716 

94  99  43.0 

n^m 

I  17.9 

19 

15  59    8.73 

l»*01 

14    90  38  11.3 

49*64 

0  34.6 

19 

18  41  28.99;  19*709 

94  19  30.5 

9.06 

i  18.7 

13 

16    4  91.66 

lt*(K 

(9    90  55  914 

49.18 

0  35.9 

13 

18  46  57.67, 19*686 

94  15  33.0 

10<«9 

90  J» 

14 

16    9  35.78 

IS*  11 

19    91  11  55.9 

40.69 

0  37.9 

14 

18  52  25*93 

19*688 

94  10  50.7 

19*60 

I  91.7 

15 

16  14  51.04 

IMJ 

10   91  97  54.9 

99.16 

0  38.5 

15 

18  57  53*71 

19*649 

94    5  93.7 

14*66 

I  93.3 

16 

16  99    743 

19*91 

M    91  43  15.6 

97*61 

0  39.8 

16 

19    3  90.95 

19*699 

93  60  19.9 

16*90 

94.8 

17 

16  95  94.99 

19*91 

n   91.57  59.5  96*09 

0  41J3 

17 

19    8  47.59 

19*»6 

93  59  16.8 

18.99 

[  96.3 

IB 

16  30  43.49 

19*91 

»    92  19    5.3  94.46 

0  49.5 

18 

19  14  13.56 

19*168 

93  44  37.7 

90.04 

.  97.8 

19 

16  36    3.19 

19*91 

»    92  95  39*6,  99*69 

0  43.9 

19 

19  19  38.84 

19*697 

93  36  15i) 

91.86 

99.3 

SO 

16  41  93.76 

I9*9C 

10   92  38  90*6 

91*16 

0  454) 

90 

19  95    3.33 

19*604 

93  97    9.1 

99.69 

.  30.7 

91 

16  46  45.37 

19*41 

19    99  50  98.5 

99*40 

0  46.7 

91 

19  30  97.09 

19*460 

93  17  90.5 

96.41 

i  39.9 

99 

16  59    7.90 

19*41 

«   93    1  55.8 

97.78 

0  484 

99 

19  35  40.83 

18*491 

93    6  49.5 

97*16 

i  33.6 

93 

16  57  31.34 

19*41 

U    93  19  49.0 

96.07 

0  49.6 

93 

19  41   11.71,19*991 

99  55  36.8 

98.80 

i  35.1 

94 

17    9  56.61 

19*5i 

r7    93  99  47.0 

94*99 

0  51.1 
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11  15  45.4 

7*87 

19  41.9 

32 

21  59  25.48 

1*974 

-13    5  26*1 

10*14 

21  19.1 

32 

22  20  57.63 

1*464 

-11  12  37.9 

7.76 

19  38.5 

DtyofflMltonth, 

lit 

11th 

.     91ft. 

91fl. 

DtjofflMlfonlli, 

Itt. 

11th. 

91it. 

81it 

Polar  SemidiaiiK 

Bter 

M 

1.4 

1.5 

N 

1.5 

1.5 

Polar  Semidiaroc 

Iter 

N 

1.5 

1.5 

1.6 

• 
1.6 

Horiioiital  Puml 

iUx 

15.5 

15.7 

15.9 

16.2 

Horisontal  Fkrmll 

lax 

16.3 

16.6 

17.0 

17.4 
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JUPITER,    1867, 


GREENWICH  MEAN  TIME, 


MAY. 


JUNE. 


5 

fl 

o 


1 

2 
3 
4 

5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Appannt 

lligfafe 
Aaoeiuion. 


Noon. 


h  m  • 
22  20  22.24 
22  29  57.6:} 
22  21  32.54 
22  22  6.96 
22  22  40.89 

22  23  14.32 
22  23  47.24 
22  24  19.65 
22  24  51.54 
22  25  22.!)2 

22  25  53.77 
22  26  24.09 
22  26  53.86 
22  27  23.11 
22  27  51.81 

22  28  19.96 
22  28  47.55 
22  29  14.58 
22  29  41.05 
22  30  6.94 

22  30  32.26 
22  30  56.99 
22  31  21.13 
22  31  44.68 
22  32  7.62 

22  32  29.96 
22  32  51.69 
22  33  12.80 
22  33  33.28 
22  33  53.13 

22  34  12.33 
22  34  30.89! 


Var.  of 

R.A. 

fori 

Hoar. 


Noon. 


Amrent 
DecHnatloii 


•  . 

1'484 

1*464 

1*444 

1*434 

1*408 

1.S83 
1*S61 
1*840 
1*818 
]*3M 

1*374 
1*333 
1*380 
1*307 
M84 

MGl 
1*188 
1*116 
1*091 
1*007 

1*048 
1.018 
0*993 
0*968 

o*9a 

0*018 
0*098 
0*867 
0*841 
0*814 


Noon. 


O       I        M 

-1 1  1^  45.4 

11  12  37.9 

11  9  32.9 

11  6  3J.5 

11  3  30.8 

11  0  33.8 
10  57  39.6 
10  54  48.1 
10  51  59.5 
10  49  13.7 

10  46  30.9 
10  43  51.0 
10  41  14.1 
10  38  40.3 
10  36    9.6 

10  33  42.0 
10  31  17.5 
10  28  56.2 
10  26  38.2 
10  24  23.5 

10  22  12.1 
10  20  4.0 
10  17  59.4 
10  15  58.3 
10  14    0.7 

10  12  6.7 
10  10  16.3 
10  8  29.5 
10  6  46.3 
10    5    6.9 


Var.of 

0OC. 

fori 
Hoar, 


Noon. 


0*787     10     3  31.4 

0*760-10    1  59.5 


n 
VS7 

7-76 

7*65 

7««4 

7*48 

7^-2 
7*21 
7*09 
6*97 
••85 

6*78 
6*60 
6*47 
6.84 
6*33 

.09 
•96 
•83 
>63 
>M 

40 
36 
13 

07 
-88 

4*68 
58 
89 

83 
•06 

•90 
74 


MeridiBii 


h    m 
19  41.9 

19  38.5 

19  35.1 

19  31.8 

19  28.4 

19  25.0 
19  21.6 
19  16.2 
19  14.8 
19  11.4 

19  74) 
19  4.5 
19  1.0 
18  57.6 
18  5<.l 

18  60.7 
18  47.2 
18  43.7 
18  40.2 
18  36.7 

18  33.2 
18  29.7 
13  26.2 
18  22.6 
18  19.0 

18  15.4 
18  11.8 
18  8.2 
18  4.6 
18    1.0 

17  57.4 
17  53.8 


I 


AptMrmt 
lUcrht 


Noon, 


1 

2 
3 
4 
5 

6 
7 
8 
91 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


h  m  • 
22  34  30.89 
22  34  48.80 
22  35  6*06 
22  35  22.65 
22  35  38.58 

22  35  53.84 
22  36  8.43 
22  36  22.35 
22  36  35.58 
22  36  48.13 

22  36  59.99 
22  37  11.17 
22  37  21.65 
22  37  31.44 
22  37  40.52 

22  37  48.91 
22  37  66.59 
22  38  3.56 
22  38  9.82 
22  38  15.37 

22  38  20.19 
22  38  24.30 
22  38  27.68 
22  38  30.34 
22  38  32.27 

22  38  33.46 
22  38  33.93 
22  38  33.66 
22  38  32.65 
22  38  30.90 

22  38  28.42 
22  38  25.20 


Tar.ofI 
R.A. 
fori 
Uoar 


Noon. 


• 
0*760 
0*738 
0*70ft 
0.677 
0*640 

0*631 
O«0O8 
0*M5 
0*687 
0.509 

0*480 

0.451 

0.439 

0 

0*864 

0^886 
0«805 
0*376 
0*346 
0*916 

0-186 
0«]66 
0.136 
0-096 
0*065 

0*085 

-1^*004 

-0.037 

0^W8 

0^088 

0*119 
0.149 


Apparrat 
Dwflmrion. 


JViMm. 


O        I         N 

-10    1  59.5 

10    0  31.6 

9  59    7.6 

9  57  47.5 

9  56  31.2 

9  55  18.9 
9  54  10.7 
9  53  6.5 
9  52  6.4 
9  51  10.3 

9  50  18.4 
9  49  30.6 
9  48  46.9 
9  48  7.4 
9  47  32.0 

9  47  0.9 
9  46  34.0 
9  46  11.4 
9  45  53.0 
9  45  38.8 

9  45  29.0 
9  45  23.5 
9  45  22.3 
9  45  25.5 
9  45  33.0 

9  45  44.8 
9  46  1.0 
9  46  21.61 
9  46  46.5 
9  47  15.8 

9  47  49.4 
-  9  48  27.3 


Var.of 
Dm. 
fori 

Uonr. 


Noon. 


M«Mka 


h     B 
17  53.8 

17  50.2 

17  46.5 

17  42.8 

17  39.1 

17  354 
17  31.7 
17  28.0 
17  24.3 
17  20.6 

17  16*9 
17  13.1 
17    9.3 

i.56|  17    5.6 
1.89  17     1.8 


N 

8.74 
8*56 
8.49 
8.36 
8.10 

9.08 
3*76 
9.50 
9*43 
9.36 

9*08 
1*91 
1*78 


1*3] 
1-08 
0*86 
0^08 
0*50 

0>83 

+0.14 

-0.04 

0*29 

0*40 

0»5e 
0.77 
0.96 
.M8 
1*80 

1*47 
1-65 


16  56.0 

16  54.2 
16  504 
16  46.6 
16  42.7 

16  38.8 
J6  U3 
16  31.0 
16  27.1 
16  23.2 

16  19.3 
16  154 
16  11.5 
16  7.5 
16    3.5 

15  59.5 
15  55.5 


Di^  of  tiM  Month, 


Irt. 


Polar  Semidiameter 
Horizontal  Panllax 


1.6 
174 


11th. 


1.7 
17.9 


91it. 


u 

1.7 
18.5 


sut 


Daj  of  the  Mosth, 


lit. 


N 

1.8 
19.1 


Polar  Seinidiameter 
Horizontal  PaimUax 


11 
1.8 

19.1 


11th. 


n 
1^ 

19^ 


91al. 


• 
1.9 


1.9 
91J 


JUPITER,    1867. 


^33 


GREENWICH  MEAN  TIMB. 

JULY. 

AUGUST. 

• 

s 

Jlppwot 
Right 

Var.of 

RJL 

fori 

Hour. 

ApiMr«nt 

Dm. 
fori 
Hoar. 

Meridtoa 

• 

1 

4ttynriftn 

Var.of 

R.A. 

fori 

Hour. 

Appwnt 

DwUDAtSOB. 

Vw.o« 

Deo. 

fori 

Hoar. 

Mnidlan 

"8 

PiBMge. 

^ 

PiBMn. 

S 

N»0n. 

Nocn. 

Nocn. 

Noon. 

S 

Noon. 

Noon. 

Noon. 

Noon. 

h      m     B 

• 

O        1         N 

h     m 

h     m      • 

• 

O       1       u 

h    m 

1 

22  38  28.42 

0-119 

-  9  47  49.4 

1-47 

15  59.5 

1 

22  31  28.30 

0-963 

-10  37  59.3,   0-38 

13  50.5 

2 

22  38  %.20 

0*149 

9  48  27.3 

1-65 

15  55.5 

2 

22  31    4.92 

0-984 

10  40  29.9    6-88 

13  46.2 

3 

22  38  21.25 

0190 

9  49    9.5 

1-63 

15  51.5 

3 

22  30  41.05 

1-004 

10  43     3.1 '    6-43 

13  41.8 

4 

22  38  16.57 

O-'JIO 

9  49  56.0 

3-03 

15  47.5 

4 

22  30  16-71 

1-038 

10  45  38.7    6-63 

13  37.6 

:    ^ 

22  38  11.16 

0-340 

9  50  46-6 

3-31 

15  43.5 

5 

22  29  51.93 

1-043 

10  48  16-4    6-63 

13  33.1 

6 

22  38    ."^03 

0.370 

9  51  41.8 

3-89 

15  39.4 

6 

,22  29  26-70 

1-060 

10  50  f6.2    6-70 

13  28.8 

7 

22  37  58.17 

0-800 

9  52  41.0 

3-66 

15  35.4 

7 

22  29    1.05 

1-077 

10  53  38.0^  6-78 

13  24.5 

8 

22  37  50.60 

0-830 

9  53  44.4 

3-78 

15  31.3 

8 

22  28  35.00 

1-008 

10  56  21.7,   686 

13  20.1 

9 

22  37  42.32 

e-S60 

9  54  52.0 

3-90 

15  27.3 

9 

22  28    8.56 

1-109 

10  59    7.2    6-98 

13  15.7 

10 

22  37  33^ 

0>890 

9  56    3.7 

8-07 

15  23.2 

10 

22  27  41.75 

1-134 

11    1  54.2 

6-99 

13  11.3 

11 

22  37  23.62 

0-419 

9  57  19.4 

8-34 

15  19.1 

11 

22  27  14.60 

M88 

11    4  42.9 

7-05 

13    6.9 

12 

22  37  13.22 

0-448 

9  58  39.2 

8.41 

15  15.0 

12 

22  26  47.11 

1-153 

11    7  32.9 

7-11 

13    2.5 

13 

22  37    2.12 

0477 

10    0    2.9 

8-57 

15  10.8 

13 

22  26  19.32 

1-164 

11  10  24.2    7-16 

12  58.1 

14 

22  36  50^ 

0-SOO 

10    1  30.6 

8  74 

15    6-7 

14 

22  25  51.25 

1-176 

11  13  16.6    7-31 

12  53.7 

15 

22  36  37.86 

0-5M 

10    3    2.2 

8-90 

15    2.5 

15 

22  25  22.89 

1-167 

11  16  10.1 

7-35 

12  49.3 

16 

22  36  24.71 

0-563 

10    4  37.7 

4-07 

14  58.4 

16 

22  24  54.28 

1*197 

11  19    4.4 

7-38 

12  44.9 

17 

22  36  10.90 

0-A90 

10    6  17.0 

4-38 

14  54.2 

17 

22  24  25.44 

1-306 

11  21  59.6    7-81 

12  40.5 

18 

22  35  56.41 

0-018 

10    8    0.0 

4-88 

14  50.1 

18 

22  23  56-39 

1-315 

11  24  55.4    7-84 

12  36.1 

19 

22  35  41.27 

0-645 

10    9  46.7 

4*53 

14  45.9 

19 

22  23  27.14 

1-338 

11  27  51.7    786 

12  31.7 

23 

22  35  25.47 

0-673 

10  11  37.0 

4-67 

14  41.7 

20 

22  22  57.72 

1-339 

11  30  48.4 

7-87 

12  27.3 

21 

22  35    9.03 

0-698 

10  13  31.0 

4-83 

14  37.5 

21 

22  22  28.15 

1-385 

11  33  45.4 

7-88 

12  22.8 

22 

22  34  51.95 

0-735 

10  15  28.4 

4-97 

14  33.3 

22 

22  21  58.44 

1-340 

11  36  42.6    7-88 

12  18.4 

23 

22  34  34.25 

0-751 

10  17  29-3 

5-11 

14  29.0 

23 

22  21  28.62 

1-345 

11  39  39.7 

7-88 

12  14.0 

24 

22  34  15.92 

0-777 

10  19  33.6 

5.35 

14  24.8 

24 

22  20  58.71 

1-348 

11  42  36.7 

7-87 

12    9.6 

25 

22  33  56.98 

0-803 

10  21  41.1 

5*88 

14  20.5 

25 

22  20  28.73 

1-350 

11  45  33.5 

7-86 

12    5.1 

26 

22  33  37.44 

0-837 

10  23  fSl.9 

5.51 

14  16.3 

26 

22  19  58.71 

1-351 

11  48  30.0 

7-84 

12    0.7 

27 

22  33  17.31 

O'BM 

10  26    5.8 

5.04 

14  12.0 

27 

22  19  28.67 

1-351 

11  61  25.9    7-81 

11  56.3 

28 

22  32  56.61 

0-875 

10  28  22-8 

5-77 

14    7.7 

28 

22  18  58.64 

1-351 

11  54  21-1     7-38 

11  51.9 

:  20 

22  32  35.34 

0-898 

10  30  42.7 

5-69 

14    3-4 

29 

22  18  28.63 

1-340 

11  67  15.6J  7-35 

11  47.4 

30 

22  32  13^2 

0-930 

10  33    5.5 

6-01 

13  59.1 

30 

22  17  58.68 

1-346 

12    0    9.1' 

7-31 

11  43.0 

31 

22  31  51.17 

0-043 

10  35  31.1 

6.13 

13  54.6 

31 

22  17  28.81 

1-348 

12    3    1-6 

7-16 

11  38.6 

32 

22  31  28.30 

0-063 

-10  37  59.3 

6*38 

13  50.5 

32 

22  16  59.03 

1.310 

-12    6  52.9    7-11 

11  34.1 

IHyoftlieKoDtk, 

lot. 

11th. 

91it. 

Slit. 

Daj  of  the  Month, 

iBt. 

llth. 

9lBt. 

31ft 

Polar  Scmidiameter 

It 
1.9 

M 

2.0 

N 

2. 

.1 

It 
2.1 

Polar  Seratdiameter 

U 

2.1 

2.1 

*i 
2.1 

2.1 

Horizontal  Pandlax 

21.1 

21.7 

22. 

2 

22.7 

Horizontal  Parallax 

22.7 

23.1 

23.3 

23.3 

80 
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JUPITER,    J  867. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER.                               1 

1 

Tu.  of 
How. 

viSSX,. 

i 

S. 

Vtt.of 

Da^^B. 

w 

M*Wu 

s 

»>M. 

tllM. 

»>«.. 

N«m 

i 

«».. 

Ntn. 

Nttit. 

1.M 

1 

as  16  5'J.03 

1-UO 

-is"  5  52.9 

t'l 

h    a> 
11  34.1 

1 

23    4  35.36 

0.T11 

-la^issM 

9  23L9 

2 

22  16  29.3.3 

i-ntl  13    8  43.9 

t>M 

It  8U.7 

2 

38    4  18.54 

•.«n 

13  14  45.6 

t-M 

9  19.7 

3 

22  15  53.87 

i.na    13  11  31.4;  s-n 

11  85.3 

3 

33    4    2.40 

O-iM 

13  16    5.0 

1.M 

9  15.6  1 

4 

23  15  30.54 

Lite,  12  14  18.3|  a-M 

11  20.9 

4 

22    3  46.96 

tt-Mt 

13  17  88.3 

I'M 

9  IM  ' 

6 

S3  15     1.40 

l.«W 

12  17    3.6 

•*l 

U  16Ji 

5 

23    3  33.18 

IMHl 

13  18  34.4 

».« 

9    7a 

6 

92  14  32.47 

I.ND 

IS  19  47J> 

m 

11  13.1 

6 

33    3  18.18 

0-ni 

13  19  48.6 

».« 

9    3JH 

7 

22  U    3.77 

I.IBI 

18  23  28.5 

«.«• 

11    7.7 

7 

23    3    4.77 

0>M 

13  80  46£ 

*.H 

868.8 

8 

S3  13  35.33 

MM 

12  25    7.9 

0.40 

11     3.3 

8 

22    3  52.14 

n-n 

13  31  46.3 

••U 

8  54.7 

0 

88  13    7.17 

|.in 

12  27  45.3 

«-a 

10  58.9 

0 

38    2  40.84 

(Mil 

13  22  43.1 

l-U 

8  60.6  1 

10 

83  13  39.30 

l-IM 

12  30  80.4 

«.4 

10  54.5 

10 

22    2  29.07 

o^«o 

13  S3  33.7 

rm 

8  46.5  ' 

11 

22  12  11.76 

Mil 

18  33  53.1 

«.*■ 

10  60.1 

11 

28    3  18.63 

IMIS 

13  34  31.0 

1.W 

8  43.4 

13 

23  11  44.55 

i-m 

13  33  23.4.   «■» 

10  45.7 

12 

33    3    6.96 

o.He 

13  SS    4.3 

MO 

638.3 

13 

23  11  17.70 

Mil 

12  37  S1.3    «.io 

10  4!  J 

13 

32    9    0.02 

o-m 

13  SS  43.1 

I.H 

8  34.S 

14 

32  10  51.28 

14H 

12  40  16.3 

».M 

10  36.9 

14 

22    I  51.83 

».tM 

13  86  17.6 

Ml 

8  30.1 

15 

22  10  23.13 

i-me 

IS  43  38JJ 

•.w 

10  32.5 

15 

S3    1  44.40 

a.3H 

13  86  48.3 

'mi 

8  86.1 

16 

23    9  59.46 

I.MI 

12  44  58.5 

fcT6 

10  38.2 

16 

23    1  37.73 

O.Mi 

13  27  14.3 

l« 

8  S8.I 

17 

32    9  34.31 

1.011 

13  47  l.'i.2 

t.ea 

10  23.9 

17 

23     1  31.83 

o-ni 

13  37  36.S 

o-n 

8  18.1  < 

le 

22    9    9.41 

LOM 

IS  49  39.0 

A.tl 

10  19.8 

18 

33    1  26.67 

O.IW 

13  37  53.9 

0.M 

8  14.1 

10 

22    8  45.07 

l-M* 

13  51  39.7 

».*B 

10  15.2 

19 

83    I  22.30 

a-iM 

13  28    7.3 

0.fl 

8  10.1 

so 

88    8  21.22 

0.M* 

IS  53  47.3 

..M 

10  10.9 

20 

33    1  18.70 

0.|U 

13  38  16.3 

t-w 

8    6.1 

ai 

33    7  57.86 

D.MI 

12  65  51.6 

Ml 

10    6.6 

31 

28    I  15.88 

O-ISI 

13  28  31.1 

-o-u 

a    41 

33 

22    7  35.03    O.WI 

12  57  53.6 

4.n 

10   a.3 

22 

33     1  13.84 

13  28  31.7 

+0-»I 

768.2. 

23 

23    7  13.73'  a.»is 
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i)202283 

.3464353 

.15C3C24 

13 

44 

.a')28493 

.5277938 

i2289899 

13 

103 

.9228935 

.3610518   .1566442  | 

14 

45 

.8130244 

.5148337 

.223,%72 

14 

104 

i^l  62893 

.3755613 

^689397 

15 

46 

+.8220499 

—.5017172 

— J2176765 

15 

105 

+i)094182 

+.3899597 

+.1691671 

16 

47 

.6326231 

.4884483 

J2119196 

16 

1C6 

.9G22826 

4C42433 

.17C3849 

17 

48 

.8420416 

4750311 

.2C6C982 

17 

1C7 

.8948850 

4184084 

.1815313 

18 

49 

J6512D34 

.4614607 

i2002139 

18 

108 

.8872276 

4324516 

.1876247 

19 

50 

.8601063 

.4477680 

J942685 

19 

109 

.8793127 

4463694 

J936636 

23 

51 

+.8637475 

— 433r299 

—.1882639 

20 

110 

+.8711427 

+.4601581 

+.19C6465 

21 

52 

.8771245 

.4199594 

.1822021 

21 

111 

.8627202 

4738140 

5C55715 

22 

53 

.8852350 

4058605 

J76C846 

22 

112 

i»4C475 

.4873332 

5114270 

23 

54 

JB930768 

.3916375 

.1699131 

•  23 

113 

.8451270 

.5007121 

5172416 

24 

55 

.9006475 

.3772944 

.1636895 

24 

114 

.8359611 

.5139470 

5289637 

25 

56 

+.9079448 

-.3628353 

-.1574157 

25 

115 

+.8S65522 

+.5270345 

+5266615 

26 

57 

.9149665 

.3482641 

.1510935 

25 

116 

.8169028 

.5399706 

5342735 

27 

58 

.9217102 

.3335851 

.1447248 

27 

117 

.8070155 

JS5275I8 

531'8179 

28 

59 

i)281739 

.3188028 

.1383117 

28 

118 

.7968932 

.5653724 

54:^931 

20 

60 

i)343556 

.3031)220 

.1318561 

29 

119 

.7865390 

.5778307 

55C6li75 

30 

61 

+i)4a2530 

— Ja889476 

—.1253599 

30 

120 

+.7759559 

+.5901223 

+5660895 

31 

62 

+.9458641 

—.2738845 

-.1188251 

31 

121 

+.7651469 

+.60224^ 

+5612875 
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Oratnwkh 
MMbNoon. 

X. 

T. 

Z. 

1 

OiMDwIeh 
Mctn  NooQ. 

X. 

T. 

Z. 

May  1 

d 
121 

^-.7651469 

+.6022435 

1 
+J2612675 

July  1 

d 
182 

—.1613612 

+.9209728 

+.3995652 

2 

123 

.7541153 

.6141905 

.2664700 

2 

183 

.1780481 

.9183865 

.3964435 

3 

123 

.742^647 

.6259597 

.2715755 

3 

184 

.1946847 

.9155401 

.3972091 

4 

124 

.7313985 

.6375474 

.2766023 

4 

185 

.2112656 

.9124346 

.3958623 

5 

125 

.7197204 

.6489501 

2815490 

5 

186 

2277856 

.9090711 

.3944037 

6 

126 

+.7078343 

+  6631643 

+2864142 

6 

187 

—.2442400 

+.9054508  +.3928337  ' 

7 

127 

.6957441 

.6711870 

.2911065 

7 

188 

J26C6243 

.9015749   .3911529 

8 

12d 

.6834538 

.6820152 

J2958946 

8 

189 

J2760338;   .8974449 

.3893618 

9 

129 

.6700674 

.6926461 

.3005071 

9 

190 

29316371   8930624 

.3874611 

10 

130 

.6582892 

.7030768 

.3050329 

10 

191 

.3093095 

.8884290 

.3854516 

11 

131 

+.6454232 

+.7133046 

+.3094708 

11 

192 

—.3253668 

+.8635461 

+.3833337 

12 

132 

.6323733 

.7233269 

.3138197 

12 

103 

.3413314 

.8784154 

.3811079 

13 

133 

.6191433 

7331412 

.3180784 

13 

104 

.3571993 

.8730385 

.3787752 

14 

134 

.605rJ73 

7427453 

.3222459 

14 

195 

.3729660 

.8674172 

.376:KI64 

15 

133 

.5921597 

.7521369 

.3263211 

15 

106 

.3886272 

.8615531 

.3737921 

1 

16 

136 

+.5784144 

+.7613136 

+.3303029 

16 

107 

—.4041790 

+.8554477 

+.3711429 

17 

137 

.5645053 

.7702732 

.3341904 

17 

108 

.4106176 

.8491026 

.3683896 

18 

13d 

.5504361 

.7790137 

.3379829 

18 

109 

.4349391 

.8425195 

.3655330 

19 

139 

.5362106 

.7875332 

.3416794 

19 

200 

.4501393 

.8357000 

.3625738 

29 

140 

.5218327 

.71»8297 

3452790 

20 

201 

.4632139 

.6286457 

.3595127 

21 

141 

+.5073063 

+.8039009 

+.3487806 

21 

202 

—.4801583 

+.8213581 

+.3563503 

22 

142 

.4926351 

.8117444 

.3521831 

22 

203 

.4940687 

.8138388 

.3530873 

.   2^ 

143 

.4778231 

.8193580 

.3554857 

23 

204 

.50C6410 

.8060894 

.3497247 

24 

144 

.4628744 

.8267396 

.3586877 

24 

205 

.5241710 

.7981117 

.3462631 

25 

145 

.4477928 

.8338871 

.3617880 

25 

206 

.5385544 

.7809075 

.3427034 

26 

146 

+.4325824 

+.8407982 

+.3647856 

26 

207 

—.5627870 

+.7814789 

+.3390464 

27 

147 

.4172475 

.8474707 

.3676798 

27 

208 

.5668642 

.7728280 

.3352931 

28 

143 

.4017925 

.8539027 

.3704697 

28 

200 

.5807812 

.7639574 

.3314446 

29 

149 

.3862220 

.8600921 

.3731544 

29 

210 

.5945338 

.7548602   .3275019  i| 

30 

150 

.3705403 

.8660309 

.3757329 

30 

211 

.6081179 

.7455660 

.3234661 

31 

151 

+  3547519 

+.8717351 

+.3782045 

31 

212 

—.6215293 

+.7360504 

+.3193384 

i  Jmie  I 

152 

.3388618 

.8771849 

.3805685 

Aac.  1 

213 

.6347638 

.7263254 

.3151108 

2 

153 

.3228748 

.8823847 

.3828241 

^  2 

214 

.6478171 

.7163037 

.3108116 

3 

154 

.3067958 

.8873321) 

.3849708 

3 

215 

.66C6854 

.7062582 

.3064152 

4 

155 

.2906298 

.8920281 

.3870079 

4 

216 

.6733650 

.6959221 

.3019318 

5 

156 

+.2743817 

+.8964691 

+.3889349 

5 

217 

—.6858519 

+.6853886 

+2073625 

6 

157 

2583565 

.9006551 

.3907514 

6 

218 

.69^1426 

.6746612 

2027088 

7 

158 

.2416593 

.9045851 

.3924570 

7 

219 

J102338 

.6637432 

.2879723 

8 

159 

.2K1050 

.9082583 

.3940513 

8 

220 

.7221220 

.6526377 

.2831545 

0 

163 

.2086685 

.9116740 

.3955338 

9 

221 

.7338041 

.6413480 

.2782567  1 

10 

161 

+.1920845 

+.9148315 

+.3969044 

10 

222 

—.7452771 

+.6298774 

+.2732803 

11 

162 

.1754477 

.9177304 

.3981627 

11 

223 

.7565380 

.6182291 

2682265 

12 

163 

.1567629 

.9203703 

.3993086 

12 

224 

.7675839 

.6064064 

2630069 

13 

164 

1420348 

.9227509 

.4003420 

13 

225 

.7784117 

.5944127 

2578929 

14 

165 

.1252678 

.9248721 

.4012627 

14 

226 

.7890187 

.5822511 

.2526159 

15 

166 

+.1084665 

+.9267335 

+.4020705 

15 

227 

—.7994018 

+.5699248 

+^2472672 

16 

167 

.0916*353 

.9283349 

.4027653 

16 

228 

.8095579 

.5574368 

2418484, 

17 

168 

.0747785 

.9296759 

.4033470 

17 

229 

.8194845 

.5447902 

.2363610' 

18 

169 

.0570006 

.9307561 

.4038156 

18 

230 

.8291789 

.5319886 

.2308063 

1    ^^ 

170 

.0410060 

.9315754 

.4041708 

19 

231 

.838638SI 

JS190350 

.2251856 

20 

171 

+.0240991 

+.9321336 

+.4044125 

20 

232 

—.8478594 

+.5(K)9324 

+.2195004 

21 

172 

+.0071845 

.9324303 

.4045406 

21 

233 

.8568398 

.49S6841 

2137522  , 

22 

173 

-r.0097333 

ir324652 

.4045550 

22 

234 

.8665759 

.4792937 

i»79425 

23 

174 

.0266498 

^322380 

.4044557 

23 

235 

.8740649 

.4657648 

J2020729 

24 

1 

175 

.0435606 

i)317485 

.4042426 

24 

236 

.8823041 

.4521011 

.1961449 

1    25 

176 

—.0604608 

+.9909965 

+.4039156 

f^ 

237 

—.8902006 

+.4383064 

+.1901601 

26 

177 

.0773454 

.9299817 

.4034747 

26 

238 

.8080215 

.4243846 

.1841203 

27 

178 

.0942094 

.9287041 

.4029200 

27 

239 

.9054939 

.4103394 

.178C272  1 

28 

179 

.1110479 

.9271642 

.4022516 

28 

240 

.9127052 

.3061748 

.1718825 

29 

180 

.1278360 

.9253622 

.4014696 

29 

241 

.9196528 

.3818952 

.1656879 

ao 

181 

—.1446288 

+.9232983 

+.4005740 

30 

242 

—.9263343 

+.3675050 

+.1594453 

1     M 

182 

—  1613612 

+.9209728 

+.3995652 

31 

243 

—.9327476"  +.3530087 

+.1531566  j 

244      SUN'S  COORDINATES,    1867. 


Oreenwleh 
MmuiMooii. 

X. 

T. 

Z. 

1 

GfBSOwica 
Minn  Noou. 

X. 

T. 

E. 

Septl 

d 
244 

—.9388906 

+.3384105 

+.1468237 

Nov.  1 

d 
305 

—.7750164 

—.5680120 

—5464348 

2 

245 

.9447614 

.3237150 

.1404485 

2 

306 

.76:»7(»7 

.5802063 

5517351 

3 

246 

.9503581 

..3089269 

.1340330 

3 

307 

.75241)35 

.6922231 

556U392 

4 

247 

.9556793 

.2940506 

.1275791 

4 

308 

.7408887 

.6040586 

5620748 

6 

248 

i)607234 

J2790903 

.1210887 

6 

309 

.729C600 

.6157094 

5671303 

6 

249 

—.9654870 

+^^640506 

+.1145637 

6 

310 

—.7170109 

—.6271724 

—5731042 

7 

250 

.9609747 

.2489361 

.1080060 

7 

311 

.7047451 

.6384441 

5769950 

8 

251 

.9741794 

JW37511 

.1014175 

8 

312 

.6922665 

.6495210 

581^013 

9 

252 

.9781021 

5184997 

.0948001 

9 

313 

.6795786 

6604000 

5965218 

10 

253 

.9817418 

i2031862 

.0881557 

10 

314 

C£Uii^iTi£\ 

.6710781 

5911551 

.ODUOOOU 

11 

254 

—.9850977 

4-1878147 

+.0614861 

11 

815 

—.6535893 

— .681»}22 

-.2956997 

12 

255 

.9881687 

.17238{>5 

.0747930 

12 

316 

.6402949 

.6918190 

.3001542 

13 

256 

.9909539 

.1569149 

.0680785 

13 

317 

.6368055 

.7018756 

.3(*45174 

14 

257 

.9934523 

.1413951 

.0613444 

14 

318 

.6131249 

.7117194 

.3C87e80 

15 

258 

smeess 

.1258343 

.0545925 

15 

319 

.5992569 

.7213471 

.3129647 

16 

259 

—.9975846 

+.1102367 

+.0478247 

16 

320 

— J>852n54 

—.7307554 

—.3170461 

17 

269 

.9992169 

.0946065 

.0410429 

17 

321 

.5709741 

7399413 

..3210307 

18 

261 

1.0005588 

.0789479 

.0342490 

18 

322 

.556C667 

.7489017 

.3349173 

19 

262 

1.0016394 

.06:^2652 

.0274448 

19 

323 

.5419871 

.7576332 

.32b7046 

30 

263 

1.0023678 

.0475627 

.0206321 

80 

324 

.6372395 

.7661326 

.3333913 

81 

864 

-1.0028332 

+.0318446 

+.0138127 

81 

325 

—.5123285 

— .7743!'6H 

-.3359761 

82 

265 

1.0030047 

.0161150 

.0069886 

82 

326 

.497^86 

.7824230 

.3394577 

23 

266 

1.0023818 

+.000379n 

+.0001619 

23 

327 

.4820341 

.7rC2r83 

.34KJ49 

24 

267 

1.0024639 

—.0153584 

—.0066653 

84 

328 

.4666598 

.7977498 

.34610^ 

25 

268 

1.0017506 

.0310925 

.0134910 

85 

329 

.4511405 

.8050451 

.3493713 

26 

269 

-1.0007416 

—.0468184 

-.0203132 

86 

330 

—.4.354810 

-.8120916 

-.3533383 

27 

270 

i)9943G6 

.0625310 

.0271206 

27 

331 

.411X5865 

.8168866 

.3558761 

88 

271 

.9978357 

.0782252 

.0339381 

28 

332 

.40.37622 

.8254271 

.3581140 

29 

272 

i)959392 

.0938959 

.0407365 

29 

333 

.38771.32 

.8317111 

.36C84C8 

30 

273 

,9937475 

.1095384 

.0475227 

30 

334 

.3715448 

.8377369 

.3634556 

Octl 

274 

—.9912613 

—.1251479 

—.0542946 

Dec  1 

835 

—.3552624 

—.8435028 

—.2659576 

2 

275 

.9884811 

.1407195 

.0610502 

2 

336 

.3388715 

.8490068 

.3683461 

3 

276 

.9854078 

.1562484 

.0677874 

3 

337 

.3223772 

^>42472 

.37re204 

4 

277 

i)629424 

.1717297 

.0745041 

4 

338 

.3057846 

.8592238 

.3737799 

5 

278 

.9783855 

J871585 

.0811983 

6 

3:fi^ 

5890969 

J639334 

.3748239 

6 

279 

—.9744389 

— J9025302 

—.0878679 

6 

840 

—5723251 

-.8683744 

—.3767518 

7 

2S0 

.9702038 

J31 78402 

.0945109 

7 

341 

5554685 

.8725487 

.378C«30 

8 

281 

.9656815 

J3330844 

.1011253 

8 

342 

5385342 

.8764531 

.38C»73 

9 

232 

.9618735 

.2482584 

.1077093 

9 

343 

5215274 

.8800868 

.3818339 

10 

283 

.9557812 

JW33577 

.1142610 

10 

344 

5044529 

.8834488 

.3833937; 

11 

2!M 

—.9504060 

—.2783779 

—.1207783 

11 

345 

—.1873156 

—.8865381 

— J846339 

12 

2:^ 

.9447493 

.3933148 

.1272596 

12 

346 

1701204 

i»U3540 

.3868543 

13 

2d6 

.9388124 

.3081645 

.1337030 

13 

347 

.1528723 

iJ9ia'55 

.3t^aK63 

14 

237 

.9325968 

.3229230 

.1401066 

14 

348 

.1355763 

.8941615 

.3879390 

15 

238 

.9261038 

.3375865 

.1464687 

16 

349 

.1182374 

.8961510 

.3868016 

*  16 

289 

—.9193349 

—.^21505 

—.1527873 

16 

350 

—.1008607 

—.8978633 

—.3805438. 

17 

290 

.9122916 

.3666102 

.1590607 

17 

351 

.0834514 

.8992X176 

.3901653 

18 

291 

.9049755 

.3809612 

.1652869 

18 

352 

.C660146 

.9004530 

.3906659 

19 

2I>2 

.8973882 

.3951994 

.1714640 

19 

353 

.04A5555 

.9013287 

.3910451 

20 

293 

.8895315 

.4093206 

.1775901 

80 

354 

—.0310797 

iK)19240 

.3913087 

21 

294 

—.8814070 

—.4833203 

-.18366:^ 

81 

a55 

—.0185986 

— iW22384 

—.8914386 

22 

295 

.8730165 

.4371941 

.1896820 

82 

a56 

+.0039008 

.9023712 

.3!»I4534 

23 

296 

MimU 

.4509374 

.1956439 

23 

357 

.0813930 

.9021)220 

.3913443 

24 

297 

.85544<j^ 

.4645455 

J20I6473 

84 

358 

.0388800 

iK)l4906 

.3911140 

25 

298 

.8462700 

.4780140 

.2073901 

85 

359 

.0563554 

.9006777 

.8907616 

06 

299 

—.8368389 

—.4913384 

—5131704 

86 

860 

+.0738133 

—.8995888 

— .39Q886H 

27 

300 

.8271529 

.5045141 

5188863 

87 

361 

.0912477 

.8982C67 

.^reocs 

28 

301 

.8172156 

.5175368 

5245358 

88 

362 

.1066531 

.8065497 

.88rt»719 

29 

302 

.8070301 

iKI04021 

5301171 

89 

363 

.1260238 

.89461 2:i 

.3^1321 

30 

303 

.7965995 

.6431056 

5356285 

30 

364 

.1433540 

.8983953 

.3871710 

31 

304 

—.7859271 

—.5556438 

—5410681 

31 

365 

+.1606383 

-.8898998 

— .3860890 

32 

305 

—.7750164 

—.6680120 

—.2464342 

32 

366 

+.1778712 

—.8871868 

—.3848865 
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FOR  GREENWICH  MEAN  NCX)N  AND  MIDNIGHT. 


Dijor 


JANUARY. 


FEBRUARY. 


MARCH. 


1.0 
1^ 
3.0 
a.5 
3.0 

3.5 

4.0 
4.5 
5.0 
6.5 

6.0 
6.5 
7.0 
7.5 

ao 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
13JS 
13.0 

13.5 
14.0 
14.5 
13.0 
15.5 

16.0 
16.5 
17.0 
175 
18.0 

18.5 
19.0 
19.5 
80.0 
30.5 

21.0 
31.5 
29.0 
23.5 
23.0 

23.5 
24.0 
245 
85.0 

86.0 
36.5 
37.0 
275 
3di) 

385 
39.0 
395 
30.0 
305 

31D 
315 


TtiMLoBgltade 


5 


331  Sd  3^. 

337  18  34.3 
243  13  135 
349  8  31.7 
355  4  11.3 

361  0  57.3 
266  58  53  6 
373  58  11.4 
378  58  50.7 
385  1  35.7 

391  5  360 
397  11  36.0 
303  19  31.6 
309  39  39.1 
315  41  35.8 

331  56  07 

338  13  545 
334  33  30.1 
340  55  37 
347  20  49.0 

353  50  7.9 

0  33  19J3 

7  0  43.9 

13  43  39.0 

30  39  35.6 

37  31  17.8 
34  18  36.3 
41  30  55.9 
48  38  435 
55  41  37.3 

63  59  15.0 
70  31  35 
77  46  19.0 
85  14  7.7 
93  43  37.3 

100  13  95 
107  43  36 
115  8  54.9 
133  33  377 
139  58  85 

137  6  33.4 
144  15  87 
151  17  31  9 
158  13  53.1 
165  1  39.6 

171  43  15J3 
178  18  18.9 
184  46  58.9 
191  9  39.8 
197  36  51.3 

303  39  6.8 
309  47  3.6 
315  51  16.8 
331  53  38.0 
337  51  15.3 

333  48  165 

339  44  8  7 
345  39  36.9 
351  34  44.1 
357  30  30.9 

863  37  15.1 
869  85  31.7 
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^4  ^  rf3 
4  31  535 
4  35  46.7 
4  46  434 
4  54  33.8 

4  59  115 

5  0  345 
4  58  385 
4  53  33.4 
4  44  46.7 


4 

4 
3 
3 
3 


33  54J2 

17  49.6 
59  39.8 
38  34.0 
14  435 


3  48  31.7 
3  19  44.1 
1  49  8.3 
1  16  53.8 

0  43  31.8 

-4-0  8  555 
—0  36  0.1 

1  0  58.4 
1  35  31.3 
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3 

3 
3 

4 
4 

4 
4 

5 
5 
5 

4 
4 
4 
4 

3 

3 
3 
3 
1 

0 


41  19.9 
11  33.4 
39  13.8 
3  51.4 
34  54.1 


41 

54 

3 

4 

1 


53.8 
31.8 
0.7 
34.6 
56.6 


54 
41 


7.4 

163 

33  40.4 

1  44.4 

35  50.0 

6  59.1 

35  33.4 
1  475 

36  52.6 
51  14.3 


— 0  15  35.9 
-M)  30  1.6 

0  54  41.1 

1  38  8.9 
3  0  4.3 

3  30  9.8 
3  58  10.3 
3  33  53.4 

3  47  55 

4  7  395 


4 
4 
4 
5 
5 

5 
-1-5 


35  36.0 

40  17.4 

53  6.8 

0  48.3 

6  16.8 

8  38.0 

7  185 


27^  39  135 
381  37  61 
387  31  18.0 
39:)  38  0.8 
399  47  34iS 

305  59  35.0 
313  14  37.8 
318  33  35.1 

334  53  38J3 
331  17  17J2 

337  44  3.0 
344  13  43.3 
350  46  18.4 
357  31  51.0 
4  0  31.8 

10  41  53.3 
17  36  36.3 
34  14  9.8 
31  5  0.7 
37  59  3.8 

44  56  15.9 
51  56  375 
59  0  1.7 
66  6  185 
73  15  13.7 

80  36  33.9 

87  39  265 

94  53  48.7 

103  8  54.4 

109  34  3.6 

116  38  39.8 
133  51  30.8 
131  3  80.4 
138  10  15.1 
145  14  35.0 

153  14  44.7 
159  10  145 
166  0  41.4 
173  45  49.6 
179  35  30.1 

185  59  416 
193  38  89.1 
198  53  3.7 
305  10  43.3 
311  34  46.0 

317  34  40.8 
333  40  555 
339  44  1.8 

335  44  33.0 
341  43  4.4 

347  40  11.7 
353  36  30.8 
359  33  375 
365  39  7.1 
371  36  335 

277  35  39.1 
383  36  34.1 
389  39  46.8 
395  36  35 
301  45  33.3 

307  58  38.4 
314  15  33.8 
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Tni*  LoDgltode. 


o 
H-5 

4 

4 
4 
4 


3  4^.3 
54  50.4 
43  33.3 
38  545 
11    35 


3  50  3i) 
3  36  8.7 
3  59  30.1 
3  30  33.9 
1  59    85 

1  36    5.1 

0  51  37.3 

-fO  16  10.8 

— 0  19  46.7 

0  55  46.3 

1  31  17.8 
3  5  505 
3  38  53.4 
3    9  55.8 

3  38  375 

4  3  59.6 
4  26  4.9 
4  44  18.4 

4  58  18.3 

5  7  46.4 

5  13  38.7 
5  13  165 
5  7  6.3 
4  57  1.3 
4  43  10.7 

4  33  50J2 
3  59  315 
3  33  117 
3  1  53.4 
3  38  58J2 

1  54  61 
1  17  535 

0  40  575 
—0  3  53.4 
•4-0  33  45.7 

1  8  39.8 
1  43  53.5 
3  15  305 
3  46  4.3 
3  14  16.8 

3  39  54.8 

4  3  46.8 
4  33  43.9 
4  39  38.8 

4  53  35.7 

5  3  59.7 
5  11  16i) 
5  15  14.4 

5  15  49.8 

6  13    1.7 

5  6  49.4 
4  57  13.3 
4  44  14.9 
4  27  57.3 
4    8  25.6 

3  45  47.0 
•4-3  20  11.2 


28§  2^3/1 

389  39  46.8 
3»5  26  35 
301  45  33.3 
307  58  38.4 

314  15  33.8 

330  36  37.9 
337  1  30.8 
333  30  445 
340  4  8.1 

346  41  366 

353  33  1.7 

0  8  11  6 

6  56  53.0 

13  48  46.3 

30  43  36.3 
27  41  2.7 
34  40  45.4 
41  42  24.1 

48  45  385 

65  60  85 
63  55  34.9 
70  1  38.3 
77  8  0.3 

84  14  33.8 

91  80  27.9 

98  35  57.7 

105  30  347 

113  34  1.0 

119  35  56.7 

136  36  9.9 
133  34  16.4 
140  30  06 
147  33  5.0 
154  13  13.6 

161  0  7.8 
167  43  365 
174  33  36.3 
180  59  375 
167  31  33.0 

193  59  39J2 
300  33  455 
306  43  55.3 
313  0  155 
319  13  56.8 

335  38  135 

331  38  3:).3 
337  31  47.3 
343  33  49.4 
349  31  565 

355  39  37.9 
361  36  346 
367  33  495 
373  19  36.4 
379  16  50.1 

365  15  35J9 
391  16  19.1 
397  19  346 
303  !^  558 
309  35  545 

315  50  0J2 
333    8  39.4 


Latitodg* 


4 
4 
4 
3 

3 
3 
3 
1 
1 

0 

-4-0 

— 0 

1 

1 


57 
44 
37 

6 
45 

30 
51 
31 
48 
13 

37 

0 
37 
14 
50 


13.3 
149 
57.3 
35.6 
47.0 

11.3 

51.0 

1.9 

3.1 

17.1 

9.6 

9.4 

13.0 

315 

44.4 


3  35  455 
3  58  50.4 
3  39  355 

3  56  69.7 

4  31    4.5 

4  41  15J2 

4  57  10.9 

5  6  35.4 
5  15  17.3 
5  17    9Jd 


5 
5 
4 

4 
4 


14  11.7 
6  367 
54  3.3 
37  14.6 
16  18.9 


3  51 
333 
3  53 
3  19 
1  44 

1  8 
-^  31 
-4-0    5 

0  41 

1  17 


38.3 
38.0 
47.3 
37.3 
40.6 

31.1 
43.6 
13.0 
40.9 
145 

361 

51.1 

85 

0.3 

11.4 


1  51 
333 
3  54 
3  33 
3  47 

4 
4 

4 
4 
5 

5  13  31.4 

5  16  8.0 
5  15  31.3 
5  11  33.1 
5    4  11.7 


9  395 
36  45.1 
44  50.7 
57  40.9 

7  13.0 


4 
4 
4 
4 

3 


53  33.1 
39  366 
33  38^) 
8  14.8 
39    1.3 


3  13  57.0 
+3  44  14.0 
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APRIL. 

MAY.                    1 

1 

JUMK.                     1 

Day  of 
Moofch. 

- 

* 

True  Looglfcoda. 

* 

lAtltade. 

XriM  Longltade. 

Utitnde. 

True  LoDgStada. 

l^tmtfw 

1.0 

328  di  14.6 

n        1        II 

-f2  13    6.6 

0        1         II 

3    0  31.1 

O                  9 

—4)  56  24.7 

54  23  53*0 

^      .       II 
—4  31  48.3 

1.5 

3:35    1     4.1 

1  39  52.2 

9  55  36.5 

1  32  34.1 

61  56  12.9 

4  46  205 

2.0 

341  35  2a.3 

1     4  51.7 

16  57  20.2 

2    7  51.3 

69  31  52.7 

4  55  56J2 

2.5 

348  15  10.1 

+0  28  30.1 

24    5  23.9 

2  41  38.0 

77    9  31.8' 

5    0  18  5 

3.0 

355    0  33.2 

—0    8  44.3 

31  19  18.0 

3  13  14.4 

84  47  45.5 

4  59  19.7 

3.5 

1  51  22.5 

0  46  19.6 

38  38  21.6 

3  42    1.1 

92  25    7i) 

4  53     13 

4.0 

8  47  2:J  4 

1  23  40.8 

46    1  43.3 

4    7  20.4 

100    0  17.4 

4  41  34.1 

4.5 

15  48  13.9 

2    0  10.3 

53  28  23.3 

4  28  385 

107  31  58.8 

4  25  17.1 

5.0 

22  53  25.0 

2  35    9.8 

60  57  15.0 

4  45  25.7 

114  59    7.6 

4    4  36  6 

5.5 

30    2  218 

3    8    0.5 

68  27    8.1 

4  57  20.9 

122  20  51.3 

3  40    4.3 

i       6.0 

37  14  24.0 

3  38    5.1 

75  56  61  6 

5    4    9.3 

129  36  30.7 

3  12  15.4 

6.5 

44  28  47.6 

4    4  i6B 

83  25  167 

5    5  45.0 

136  45  40.3 

2  41  46.7 

7.0 

51  44  46.0 

4  27  40.8 

90  51  19.9 

5    2  10.1 

143  48    7.1 

2    9  15.6 

7.5 

59    1  32.2 

4  46  15.2 

98  14    5.6 

4  53  34.6 

150  43  49.4 

1  35  18.4 

8.0 

66  18  23.4 

5    0  12.1 

105  32  47.5 

4  40  14.9 

157  32  55.4 

1     0  29.6  i 

8.5 

73  34  27.1 

5    9  17.9 

112  46  49.6 

4  22  33.3 

164  15  40.5 

—0  25  21.4 

9.0 

80  49  12.9 

5  13  25.5 

119  55  466 

4    0  56.1 

170  52  26.4 

+0    9  36.4 

9.5 

88    2    3.0 

5  12  34.3 

126  59  23.0 

3  35  52.5 

177  23  286 

0  43  57.1 

lOJO 

95  12  28.5 

5    6  49.8 

133  57  33.0 

3    7  53.7 

183  49  45.1 

1  17  16.4 

10.5 

102  2J    5.9 

4  56  22.8 

140  50  184 

2  37  31.5 

190  11  15.3 

1  49  12.r 

11.0 

109  24  37.4 

4  41  28.9 

147  37  47  J> 

2    5  17.6 

196  28  38.7 

2  19  S6.7 

11.5 

116  25  50.5 

4  22  27.8 

154  20  13.8 

1  31  43.1 

2C2  42  24.1 

2  47  41.1 

12.0 

123  2:J  37.5 

3  59  42.4 

160  57  54.2 

0  67  18.1 

2r8  52  59.1 

3  13  40.7  1 

12.5 

13 )  17  54.8 

3  33  38.6 

167  31     7.8 

—0  22  31.3 

215    0  49.5 

3  37  12J2  1 

13.0 

137    8  41.9 

3    4  43.7 

174     0  14.9 

+0  12    9iJ 

221     6  18.5 

3  58    3.7 

13.5 

143  56    0.5 

2  33  26.7 

180  25  35.9 

0  46  19.6 

227    9  47.5 

4  16    5.0 

14.0 

150  39  54  3 

2    0  17.7 

186  47  30.7 

1  19  34.1 

233  11  35.1 

4  31     7.7 

14.5 

157  20  27.8 

1  25  46.7 

193    6  18.1 

1  51  30.8 

239  11  57.7 

4  43    4.9 

15.0 

163  57  46.2 

0  50  24.1 

199  22  15.1 

2  21  49.1 

245  11     9.9 

4  51  514 

15.5 

17J  31  54.4 

—0  14  39.6 

205  35  37.2 

2  50  10.3 

251    9  24.3 

4  57  23J>  , 

16.0 

177    2  56.8 

+0  20  57.8 

211  46  37.6 

3  16  17.5 

257    6  52.3 

4  59  39.2 

16.5 

183  30  57.6 

0  56    0.4 

217  55  28.0 

3  39  55.6 

263    3  44.4 

4  58  384  : 

17.0 

18!)  56    0.1 

1  3J    2.0 

224     2  18.7 

4    0  51.5 

269    0  10.8 

4  54  i»3 

17.5 

196  18    7.4 

2    2  38.1 

230    7  18.7 

4  18  54.2 

274  16  21 .9 

4  46  54.0 

18.0 

202  37  22.5 

2  33  26.3 

236  10  36.1 

4  33  54.8 

28U  52  28.4 

4  36  18  J 

18.5 

208  53  48.5 

3    2    6.6 

242  12  19.0 

4  45  46  4 

286  48  42.3 

4  22  41.0 

19.0 

215    7  29.1 

3  28  21.6 

248  12  35.6 

4  54  23.9 

2!i2  45  17.1 

4     6  104 

19.5 

221  18  2!).0 

3  51  56.1 

254   11  35.1 

4  59  44.0 

298  42  28.1 

3  46  55.3 

20.0 

227  26  545 

4  12  37.6 

260     9  27.6 

5    1  45.6 

304  40  32.6 

3^25    6.1 

20.5 

233  32  53.6 

4  30  16.2 

266    6  25  J2 

5    0  29  2 

310  39  50.5 

3    0  54j6 

21.0 

239  36  36  6 

4  44  44.2 

272    2  41.8 

4  55  57.0 

316  40  44.8 

2  34  336 

21.5 

245  38  15.9 

4  55  56.1 

277  58  33.6 

4  48  12.8 

322  43  38.6 

2    6  17Ji 

22.0 

251  38    68 

5    3  48.5 

283  54  19.4 

4  37  21.4 

328  49    1.2 

1  96  90.6 

22.5 

257  36  27.0 

5    6  19.6 

289  50  20.5 

4  23  28.9 

334  57  21.9 

1     5    0.5 

23.0 

263  33  37.2 

5    9  29.1 

295  47    1.3 

4    6  42.6 

341     9  11.9 

•H)  32  34.9 

23.5 

269  30    0  7 

5    7  18.4 

301  44  48.8 

3  47  10.7 

347  25    4.0 

—0     0  36.7  ■ 

24.0 

275  26    3.7 

5    1  49.5 

307  44  12.6 

3  25    2.6 

353  45  31 .8 

0  34  135 

24.5 

281  22  14.6 

4  53    5.8 

313  45  44.7 

3    0  28.6 

0  11     8.5 

1     7  51.3 

25.0 

287  19    4.4 

4  41  11.6 

319  49  59.3 

2  33  40J2 

6  42  26.5 

1  41     6.3 

25.5 

293  17    6.0 

4  96  11.9 

325  57  32.1 

2    4  50.4 

13  19  56.4 

2  13  30.9 

26.0 

299  16  53.9 

4    8  12.7 

332    9    0.0 

1  34  13.7 

20    4    0.5 

2  44  :y>i  1 

26.5 

305  19    4.0 

3  47  21 .0 

338  25    0.0 

1     2    6.4 

26  55    12 

3  13  509  ' 

27.0 

311  24  12.9 

3  23  45J2 

344  46    8.8 

-f  0  28  46.8 

33  53    9.6 

3  40  4S8 

27.5 

317  32  57.4 

2  57  34.8 

351  13    1.3 

—0    5  24.1 

40  58  27.9 

4     4  3H7 

28.0 

323  45  53.7 

2  29    1.4 

357  46    9.8 

0  40    2,8 

48  10  46.9 

4  25    6.6 

28.5 

330    3  36.8 

1  58  18.6 

426    21 

1   14  42.8 

55  29  44.5 

4  41  SI  R  : 

29.0 

336  26  39.4 

1  25  42.5 

11  13    0.2 

1  48  54.6 

62  54  44.7 

4  53  fiH7  i 

29.5 

342  55  30.7 

0  51  32.0 

18    7  18.0 

2  22    5.8 

70  24  58  1 

5     0  32^  < 
5     a  95,4  : 

4  5d  57.8  , 

30.0 
30.5 

349  30  35.2 
356  12  11.5 

H-0  16    9.5 
—0  19  59.2 

25    8  59.4 
32  17  57.0 

2  53  41.4 

3  23    4.6 

77  59  21.9 
85  36  42.9 

31.0 
31.5 

3    0  31.1 
9  55  36.5 

0  56  24.7 
—1  32  34.1 

39  33  50.3 
46  56    5.1 

3  49  37.7 
—4  12  43.9 

93  15  39.6 
100  54  46.3 

4  50     9.0 
—4  36    7.8 
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SEPTEMBER. 

Mooth. 
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Ladtoda. 

TnM  LongltiMto. 
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ThM  LoDgitade. 
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KK)  54  46.3 
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203  13    1.9 

3  19  365 
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3  46  16.3 

;        2.5 

116    7  49.4 
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1        3.0 
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3  26  305 
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0  56  33.4 
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3.5 
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2  55  56.1 
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1  32  41.0 
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2  22  46.7 
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2    6  57.3 
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145  40    2.3 

1  47  44.7 

195  10    7.3 

2  38  59.3 
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5.0 

152  47    9.7 

1  11  315 

201  39  33.0 

3    8  28.2 

247    6  31.1 

5  14  455  1 

5.5 

159  47  10.0 

—0  34  46.7 

208    3  18.0 

3  35    9.3 

253    7  485 

5  17  10.9 
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166  40    2.3 

H-O    1  53.7 

214  21  505 

3  58  50.8 

259    6  57.1 

5  16    8.3 

6.5 

173  25  55.4 

0  87  57.0 

220  35  42.0 

4  19  24.0 

265    4  315 

5  11  415 

7.0 

189    5    6.3 

1  12  545 

226  45  25.1 

4  36  425 

271     1    60 

6    3  55.1 

7.5 

186  37  58.2 

1  46  21.7 

232  51  335 

4  50  41.9 

276  57  14.3 

4  52  54.3 

8.0 

193    4  58.8 

2  17  57.0 

238  54  41.3 

5    1  19.4 

282  53  29.4 

4  38  45i2 

8i5 

199  26  38.8 

2  47  225 

244  55  215 

5    8  33.3 

288  50  227 

4  21  34.7 

9.0 

205  43  30.7 

3  14  23.1 

250  54    6.8 

5  12  23.2 

294  48  24.2 

4     1  30  9 

9.5 

211  56    7.9 

3  38  46.3 

256  51  285 

5  12  49.8 

300  48    li) 

3  38  43.2 

10.0 

218    5    3.4 

4    0  215 

262  47  56.1 

5    9  545 

306  49  415 

3  13  225 

105 

224  10  495 

4  19    0.1 

268  43  57.3 

5    3  39  9 

312  53  465 

2  45  4U.8 

11.0 

230  13  56.9 

4  34  35.3 

274  39  57.7 

4  54    9.8 

319    0  375 

2  15  53.2 

11.5 

236  14  54.7 

4  47    1.4 

'  280  36  20.9 

4  41  289 

325  10  315 

1  44  15.9 

12.0 

242  14    9.6 

4  56  14.1 

286  33  285 

4  25  435 

331  23  43.9 

1  11    77 

12.5 

248  12    64 

5    2  105 

2!»2  31  395 

4    7     li2 

337  40  26.1 

0  36  495 

13.0 

254    9    7.1 

5    4  49.0 

298  31  115 

3  45  31.1 

344    0  46.4 

-4-0    1  44.9 

13.5 

260    5  31.8 

5    4    9.3 

304  32  19.7 

3  21  24.1 

a50  24  50.4 

—0  33  41.1 

14.0 

266    1  38  2 

5    0  I2J3 

310  35  17.8 

2  54  53.0 

356  52  40  2 

1     9    15 

14.5 

271  57  42.3 

4  53    0.1 

316  40  18.2 

2  26  125 

3  24  15.3 

1  43  47  5 

15.0 

277  53  58.3 

4  42  37.0 

322  47  31.8 

1  55  39.4 

9  59  32.4 

2  17  295 

15.5 

283  50  39i0 

4  29    8.4 

328  57    85 

1  23  31 8 

16  38  26.0 

2  49  37.9 

16.0 

289  47  565 

4  12  41.4 

335    9  17.8 

0  50  10.3 

23  20  48.4 

3  19  42.2 

16.5 

295  46    2.4 

3  53  24.8 

341  24    85 

-4-0  15  567 

30    6  30.4 

3  47  13.7 

170 

301  45    80 

3  31  29.0 

347  41  49.9 

—0  18  455 

36  55  21  2 

4  11  445 

17.5 

307  45  25.1 

3    7    6.2 

354    2  30  8 

0  53  315 

43  47    8.7 

4  32  495 

18.0 

313  47    6.2 

2  40  29.9 

0  26  20.4 

1  27  555 

50  41  4a4 

4  50    54 

185 

319  50  245 

2  11  55.2 

6  53  285 

2    1  31.1 

67  38  42.7 

5    3  125 

19.0 

323  55  355 

1  41  39.0 

13  24    4.8 

2  33  50.8 

64  38    1.8 

5  11  55.0 

19.5 

332    2  55.3 

1    9  50.2 

19  58  19.0 

3    4  27.3 

71  39  235 

5  16    09  j 

20.0 

338  12  424 

0  37  15.2 

26  36  20.7 

3  32  53.3 

78  42  32.2 

5  15  225  1 

90J> 

344  ^  16.9 

-4-0    3  475 

33  18  18.3 

3  58  42.0 

85  47  135 

5    9  57.9 

21.0 

350  41     0.8 

—0  30     1.8 

40    4  19.1 

4  21  275 

92  53  115 

4  59  48.4 

9\JS 

357    0  17.3 

1    3  50.0 

46  54  28.1 

4  44)  450 

UK)    0    9.1 

4  45    16 

22.0 

3  23  30  6 

1  37  12.8 

53  48  47.8 

4  56  11.3 

107    7  485 

4  25  49.7 

22.5 

9  51     5.0 

2    9  44.9 

60  47  17.2 

5    7  25i) 

114  15  505 

4    2  30.0 

23.0 

16  23  24.7 

2  40  59.9 

67  49  51.2 

5  14  11.1 

121  23  54.9 

3  35  24.4 

23.5 

23    0  52J3 

3  10  305 

74  56  19.4 

5  16  12.8 

128  31  40.1 

3    4  59.4 

24.0 

29  43  47.9 

3  37  485 

82    6  2ai 

5  13  21.4 

135  38  42.8 

2  31  455 

24.5 

36  32  28.3 

4    2  25.8 

89  19  49.2 

5    5  325 

142  44  385 

1  56  164 

i^.O 

43  27    4.9 

4  23  535 

96  36    0.2 

4  58  47.7 

149  49    17 

1  19    8.1 

25^ 

50  27  42.6 

4  41  44.1 

103  54  24.7 

4  35  M5 

156  51  26.1 

0  40  585  1 

26.0 

57  34  18.2 

4  55  31.1 

111  14  22.3 

4  13    75 

163  51  25.4 

—0    2  25.7  ; 

1      26.5 

64  46  39.1 

5    4  50.7 

118  35    a6 

3  46  48.0 

170  48  335 

^-0  35  52.2  1 

i      27.0 

72    4  22.3 

5    9  22.9 

125  55  55.0 

3  m  43.3 

177  42  26.7 

1  13  195  ; 

275 

79  26  53.7 

5    8  525 

133  15  51.3 

2  43  26.7 

184  32  41.1 

1  49  215  1 

2(^0 

86  53  285 

5    3  11.0 

140  34    65 

2    7  36.0 

191  18  57.4 

2  23  275  1 

1 

28.5 

94  23  11.7 

4  52  16.7 

147  49  51.4 

1  29  52.1 

198    0  59.0 

2  55  115  , 

29.0 

101  55    0.2 

4  36  165 

155    2  19.7 

0  50  57.8 

204  38  33.9 

3  24  11.2  1 

295 

109  27  445 

4  15  25.8 

162  10  49.4  * 

—0  11  35.8 

211  11  34.3 

3  50    7.2 

30.9 

117    0  12.3 

3  50    6.1 

169  14  44.8 

-4-0  27  326 

217  39  57  3 

4  12  45.8  : 

305 

124  31  10.2 

3  20  54.4 

176  13  36.3 

1    5  485 

224    3  45  2 

4  31  £6.7  ; 

31.0 

131  59  28.4 

2  48  21.9 

183    7    2.3 

1  42  37.1 

230  23    5.4 

4  47  33  4 

315 

139  24    25 

—2  13  12.3 

189  54  48.4 

-^2  17  27.8 

236  38  101 

-4-4  59  325 
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FOR  GREENWICH  MEAN  NOON  AND 

MIDNIGHT 

> 

Day  of 
Month. 

OCTOBER. 

NOVEMBER. 

DECEMBER.               1 

Tnw  Longltada. 

Utitadt. 

TnM  Longltads. 

UUtadt. 

TnM  LoDgiiikUb 

Utitedt. 

10 
1.5 
2.0 
25 
3.0 

230  2^    ^.4 
236  38  10.1 
242  49  15.8 
248  56  43.3 
255    0  57.1 

^4  47  33'!4 

4  59  32.6 

5  7  53.4 
5  12  374 

5  13  47.8 

O         •          II 

274  56  38.5 
280  53  17.1 
286  48  45.3 
292  43  35.8 
298  38  24.1 

-M  42  395 
4  29    5.6 
4  12  3!MJ 
3  53  32.8 
3  31  55.0 

3C6  4^  58''.8 
312  41  15.3 
•  318  36  35.2 
324  33  35.9 
330  32  57.1 

O        1        n 

+2  43  10.2 
2  16    7.9 
1  47  30.7 
1  17  335 
0  46  32.0 

3.5 
4.0 
4.5 
5.0 
5.5 

261    2  25.0 
267    1  37.6 
272  59    7.4 
278  55  2!).3 
284  51  19.0 

5  11  29.2 
5    5  47.4 
4  56  48.9 
4  44  40.8 
4  29  30.9 

304  33  47.4 
310  30  25.0 
316  28  56.8 
322  30    3.2 
328  U  24.6 

3    7  57.8 
2  41  53.1 
2  13  53.7 
1  44  13.2 
1  13    65 

336  35  195 
342  41  25.0 
348  51  55.0 
355    7  30.3 
1  28  49.4 

+0  14  42.8 
-0  17  364  , 

0  60    65 

1  22  26.7 
1  64  14J2 

6.0 
6.5 
7.0 
7.5 
8.0 

290  47  13.3 
296  43  49.4 
302  41  44.1 
308  41  336 
314  43  52.7 

4  11  27.7 
3  50  40.2 
3  27  182 
3    I  32.7 
2  33  35.8 

334  42  40.3 
340  55  27  3 
347  13  20.3 
353  36  49.7 
0    6  20.9 

0  40  50.1 
+0    7  424 
—0  25  56.3 

0  59  43  3 

1  33  132 

7  56  27.4 
14  30  545 
21  12  34.3 
28    1  42.1 
34  58  22.9 

2  25    4.3 

2  64  30.4 

3  22    36 

3  47  13.8 

4  9  29.8 

8.5 

9.0 

9.5 

10.0 

10.5 

320  49  14.4 
326  58    9.3 
333  11     4.7 
339  28  24.2 
345  50  27.2 

2    341.2 

1  32    45 

0  59    3.3 

^0  24  57.4 

—0    9  50.7 

6  42  130 
13  24  37.3 
20  13  365 
27    9    3.4 
34  10  40.3 

2    5  58.4 

2  37  2!».l 

3  7  134 
3  34  38.4 
3  59  11J2 

42    2  30.0 
49  13  44.1 
66  31  32.2 
63  55    7.8 
71  23  32.0 

4  28  204 
4  43  15.7 
4  63  48  4 

4  69  357 

5  0  205 

11.0 
11.5 
12.0 
12.5 
13.0 

352  17  27.8 

358  49  35.0 

5  26  51.1 

12    9  125 

18  56  28.7 

0  44  56.1 

1  19  51.6 

1  54    7.7 

2  27  13.2 
2  58  36.0 

41  17  592 
48  30  21  8 
55  47    0.2 
63    6  591 
70  29  17.7 

4  20  19.4 
4  37  335 
4  50  275 

4  58  40.7 

5  1  58.7 

78  55  35.6 

86  30    2.0 

94    5  30.2 

101  40  38.9 

109  14  10.1 

4  55  63  3 
4  46  13.0 
4  31  27  9 
4  11  645 
3  47  68.1 

13.5 
140 
14.5 
15.0 
15.5 

25  48  22.9 
32  44  32.0 
39  44  277 
46  47  37.3 
53  53  24  6 

3  27  434 

3  54    3.7 

4  17    6.9 
4  36  25.4 
4  51  35.9 

77  52  628 

85  16  410 

92  39  415 

100    0  59.4 

107  19  47  0 

5    0  146 
4  63  28.7 
4  41  49.3 
4  25  315 
4    4  666 

116  44  52.7 
124  11  45.2 
131  33  57J2 
138  50  50.8 
146    2    0.3 

3  20  10.7 
2  49    9.1 
2  15  33.8 
1  40    6.3 
1    3  27i> 

160 
16.5 
17.0 
17.5 
18.0 

61     1  12.1 
68  10  21.4 
75  20  15.4 
82  30  19.3 
89  40    15 

5    2  19.4 
5    8  22  2 
5    9  36.8 
5    6    1.0 
4  57  38.7 

114  35  24.7 
121  47  222 

128  55  19.0 
135  59    3.0 
142  58  29.7 

3  40  31.2 
3  12  456 
2  42  127 
2    9  26.8 
1  35    24 

153    7  11.8 
160    6  21JS 
166  69  34.8 
173  47    3.6 
180  29    4.9 

—0  26  18.3 
•H)  10  45.3 

0  47    9.1 

1  22  22.7 
1  65  69.2 

18.5 

19.0 
19.5 
20.0 
2i).5 

96  48  54.7 
103  56  35.4 
111    2  45.0 
118    7    9.0 
125    9  36.4 

4  44  39.3 
4  27  17.1 
4    5  51.4 
3  40  44.9 
3  12  24.1 

149  53  40.4 
156  44  41.9 
163  31  43.9 
170  14  58.7 
176  54  39.3 

0  59  34.1 
—0  23  35  2 
+0  12  22.4 

0  47  48.4 

1  22  14.4 

187    5  59^ 
193  38  10.3 
200    6    06 
206  29  53.6 
212  60  11.7 

2  27  35.3 

2  56  51.1 

3  23  295 

3  47  164 

4  7  5y£ 

21.0 
21.5 
22.0 
22.5 
23.0 

132    9  595 
139    8  12.7 
146    4  12.1 
152  57  54.4 
159  49  16.7 

2  41  17.6 
2    7  565 
1  32  5^.2 
0  56  40.7 
-^  19  52.6 

183  30  58.4 
190    4    8.2 
196  34  19.2 
203    1  40.4 
209  26  18.9 

1  55  14.4 

2  26  245 

2  65  23.1 

3  21  51.0 
3  45.31.7 

219    7  15.7 
225  21  245 
231  32  65.1 
237  42    23 

243  48  68.8 

4  25  303 
4  39  41.1 
4  50  27.1 
4  57  45  4 
6    1  34.9 

235 
24.0 
24.5 
25.0 
25.5 

166  38  15.4 
173  24  45.8 
180    8  42.3 
186  49  58.2 
193  28  25.8 

^-0  16  57.8 

0  53  18.1 

1  28  37.2 

2  2  26.0 
2  34  17.8 

215  48  19.8 
222    7  46.4 
228  24  40.4 
234  39    3J2 
240  50  56.0 

4    6  111 
4  23  37.9 
4  37  43.4 
4  48  21.8 
4  55  29.8 

249  63  66.0 
255  57    3.2 
261  58  29.3 
267  68  225 
273  66  61.0 

6    1  565 
4  58  63.1 
4  52  2!»5 
4  42  52.1 
4  90    9.0 

26.0 
26.5 
27.0 
275 
28.0 

200    3566 
206  36  21.8 
213    5  335 
219  31  24.7 
225  53  505 

3    3  48.3 
3  30  36.6 

3  54  25.3 

4  15    0.4 
4  32  11J2 

247    0  20.2 
253    7  185 
259  11  55.0 
265  14  16.2 
271  14  31.2 

4  69    6.7 
4  59  14.2 
4  55  56.2 
4  49  18.7 
4  39  295 

279  64    3.7 
285  60  104 
291  45  22.4 
297  39  62.9 
303  33  67.6 

4  14  29.9 
3  56    5.9 
3  35    9.3 
3  11  63.6 
246  33.2 

28.5 
29.0 
29.5 
30.0 
30.5 

232  12  48.0 
238  28  17.8 
244  40  23.6 
250  49  13.3 
256  54  58.2 

4  45  50.7 

4  55  54.8 

5  2  22.6 
5    5  15.7 
5    4  37.8 

277  12  51.9 
283    9  33.8 
289    4  55.7 
294  59  195 
300  53  10.9 

4  26  37.6 
4  10  53.3 
3  52  28.0 
3  31  3:^.8 
3    8  235 

309  27  63.9 
315  22    3J9 
221  16  48.8 
327  12  37  3 
333    9  67.7 

S19  83J 
1  50  39.4 
1  20  38.3 
0  49  36.6 
^0  17  51.8 

31.0 
315 

262  57  53i) 
268  58  19.6 

5    0  34.3 
+4  53  12.1 

306  46  58  8 
312  41  15.3 

2  43  10.2 
H-2  16    7.9 

339    922J2 
345  11  24.7 

—0  14  18.0 
—0  46  34.0 

ASTRONOMICAL  EPHEMERIS 


POm  TOB 
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/ 


HaaaNoon. 

ApMrant 
ObUqaitj. 

Sqtifttkm  of  EqainozM. 

Preeefldonof 
Equinoxee 

in 
Longitude. 

Tho  Son's 

UcMi  Loogltodo 
of  Moon's         1 

In  Loogitade. 

InB.A. 

Abemtion. 

Hor.  PiknUaaL 

AseoDdias 
Nodo. 

1867. 

%i%i 

1 

Jan.     0 

\iM 

— d.36 

— o'.02 

(f.00 

-20".80 

8.72 

O         1            1 

177  25.7 

10 

13.35 

0.10 

0.01 

1.38 

20.79 

8.72 

176  53.9 

20 

13.50 

0.05 

0.00 

2.75 

20.77 

8.72 

176  22.1 

30 

13.67 

0.05 

0.00 

4.13 

20.74 

8.71 

175  50.4 

Feb.    9 

13.86 

0.10 

0.01 

5.50 

20.71 

8.69 

175  ia6 

19 

14.04 

0.40 

0.03 

6.88 

20.67 

8.67 

174  46.8    i 

Mar.    1 

14.18 

0.85 

0.05 

8.26 

20.63 

8.65 

174  15.0 

11 

14.27 

1.39 

0.08 

9.63 

20.57 

8.63 

173  43.3 

21 

14.30 

1.98 

0.12 

11.01 

20.51 

8.61 

173  11.5 

31 

14.26 

2.57 

0.16 

12.38 

20.45 

8.58 

172  39.8 

1 

Apr.  10 

14.17 

3.10 

0.19 

13.76 

20.39 

8.56 

i 

172    8.0 

20 

14.02 

3.55 

0.22 

15.14 

20.34 

8.53 

171  36i5 

30 

13.85 

3.86 

0.24 

16.51 

20.29 

8.51 

171     4.4 

May  10 

13.67 

4.04 

0.25 

17.89 

20i24 

8.49 

170  32.7 

20 

13.50 

•4.08 

0.25 

19.26 

20.19 

8.47 

170    0.9 

30 

13.35 

4.00 

0.25 

20.64 

20.16 

8.46 

169  29.1 

June    9 

13.26 

3.83 

0.24 

22.02 

20.13 

8.45 

168  57.3    ! 

19 

13.22 

3.61 

0.22 

23.39 

20.11 

'   8.44 

168  25.5 

29 

13i24 

3.38 

0.21 

24.77 

20.11 

8.44 

167  53.8 

July    9 

13.32 

3.18 

0.20 

26.14 

20.10 

8.44 

167  22.0 

19 

13.46 

3.06 

0.19 

27.52 

20.12 

8.44 

166  50.2 

29 

13.62 

3.05 

0.19 

28.89 

20.14 

8.45 

166  18.4 

Aug.    8 

13.81 

3.16 

0.19 

30.27 

20.17 

8.46 

165  46.7 

18 

14.00 

3.42 

0.21 

31.65 

20.20 

8.48 

165  14.9 

28 

14.17 

3.80 

0.23 

33.02 

20.24 

8.50 

164  43.2 

Sept  7 

14.30 

4.29 

0.26 

34.40 

20.29 

8.52 

164  11.4 

17 

14.38 

4.85 

0.30 

85.77 

20.35 

8.54 

163  39.6 

27 

14.39 

5.45 

0.33 

37.15 

20.41 

8.56 

163    7.8 

Oct     7 

14.35 

6.01 

0.37 

38.53 

20.47 

8.59 

162  36.1 

17 

14.24 

6.51 

0.40 

39.90 

20.53 

8.61 

162    4.3 

27 

14.10 

6.90 

0.42 

41.28 

20.59 

8.64 

161  82.5 

Nov.    6 

13.92 

7.13 

0.44 

42.65 

20.64 

8.66 

161     0.7 

16 

13.75 

7.21 

0.44 

44.03 

20.69 

^.68 

160  29.0    < 

26 

13.60 

7.14 

0.44 

45.41 

20.73 

8.70 

'  159  57J2 

Dec    6 

13.49 

6.93 

0.43 

46.78 

20.76 

8.71 

159  25.4 

16 

13.43 

6.64 

0.41 

48.16 

20.78 

8.72 

158  53.7 

26 

13.45 

6.31 

0.39 

49.53 

20.79 

8.72 

158  21.9 

36 

13.53 

—6.01 

—0.37 

50.91 

-20.78 

8.72 

157  50.1 

Mean 

I  Obliquity, 
^on  for  1( 

1867.0,  . 

•                   A                   A 

• 

23  2T^  2i( 

)95 

1 

Prea 

567.5,  .    . 

V                   V                   V 

V            #            #            9 

50.S 

^564 

IMIjWMm, 

Log. 

Precession 

in  a  Siderc 

•                    •                   • 

«1  Day, 

•            •            •            • 
• 

•      •      •      • 

9.] 

13741 

8.177 

Log. 

Precession 

in  a  Solar 

Day, .'    . 

•      •      •      • 

9.] 

13860 

• 
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FOR 

WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR 

CORRECTING  THE  PLACES  OF 

THE  FIXED  STARS.            1 

DM*. 

A. 

B. 

c. 

D. 

D»to. 

A. 

B. 

0. 

!>. 

!  Jan.   1 

— 7^S74 

+0.9921 

—0.5690 

+1.3019 

Mmr.  1 

+9.1705 

-M).9460 

-1.2493 

+0.8190 

2 

-1-6.9345 

0.9917 

0.6056 

1.3003 

2 

9.1756 

0.9453 

1.2518 

0.7960 

3 

7.6170 

0.9913 

0.6394 

li2985 

3 

9.1805 

0.9448 

1.2542 

0.7717 

4 

7.86^2 

0.9909 

0.6704 

1J2967 

4 

9.1853 

0.9442 

15564 

0.7457 

5 

8.02^ 

0.9904 

0.6994 

1JK)46 

5 

9.1901 

0.9436 

15585 

0.7180 

6 

-h8.141] 

+0.9899 

—0.7264 

+1.2924 

6 

+9.1947 

+0.9431 

—15604 

+0.6882 

7 

8.2315 

0.9894 

0.7516 

1.2900 

7 

9.1992 

0.9427 

1.2622 

06562 

8 

8.3058 

0.988!) 

0.7754 

1.2875 

8 

9.2037 

0.9422 

1.2638 

0.^15 

9 

8.3690 

0.9883 

0.7978 

1J3848 

9 

9.2081 

0.9418 

1.2653 

0.5835 

10 

8.4241 

0.9877 

0.8189 

1.2820 

10 

9.2124 

0.9414 

15667 

0.5418 

11 

-4-8.4726 

+0.9871 

—0.8390 

+1.2790 

11 

+9J2166 

+0.9410 

—15680 

+0.4955 

12 

8.5159 

0.9865 

0.8580 

15757 

12 

9.2208 

0.9407 

15691 

0.4437 

13 

8.5550 

0.9858 

0.8760 

1.2726 

13 

9.2249 

0.9404 

1.2701 

0.3847 

14 

8.5905 

0.9a52 

0.8934 

1J%91 

14 

9.2289 

0.9401 

12709 

0.3164 

15 

8.6230 

0.9844 

0.9098 

1.2655 

15 

9.2329 

0.93J)9 

15716 

05350 

16 

-h8.653l 

-1-0.9837 

-0.9K5 

+1JK17 

16 

+9^2369 

+0i)397 

—1.2722 

+0.1351 

17 

8.6810 

0.9830 

0.9405 

1J2577 

17 

9.2408 

0.9395 

1.2726 

0.0048 

18 

8.7069 

0.9822 

0.9549 

1.2536 

18 

95447 

0.9394 

1.2729 

9.8169 

19 

8.7312 

0.9814 

0.9686 

1.2493 

19 

9J2485 

0.9393 

12731 

+9.4800 

20 

8.7540 

0.9806 

0.9819 

1.2448 

20 

9.2523 

0.t)392 

15731 

—8.7160 

21 

-f^.7755 

+0.9798 

—0.9946 

+1.2401 

21 

+9.2560 

+0.9392 

—15731 

-9.6085 

22 

8.7958 

0.9790 

1.006S 

1.2352 

22 

95597 

0.9.399 

1.2728 

9.8802 

23 

8.8149 

0.9781 

1.0185 

12302 

23 

9.2634 

0.93U2 

1.2725 

0.0461 

24 

8.8331 

0.9773 

1.0298 

1J2249 

24 

9.2671 

0.9393 

1.2720 

0.1658 

25 

8.8503 

0.9764 

1.0407 

1.2194 

25 

92708 

0.9394 

15714 

0.2594 

26 

H-8.8666 

+0.9755 

—1.0512 

+1.2138 

26 

+95744 

+0.9395 

—15707 

-0.3361 

27 

8.8822 

0.9746 

1.0612 

1J2079 

27 

95780 

0.9396 

15698 

0.4011 

28 

8.8971 

0.9737 

1.0709 

1.2018 

28 

9.2816 

0.9398 

1.2688 

0.4576  1 

29 

8.9113 

0.9728 

1.0803 

1.1955 

29 

95852 

0.9400 

1.2677 

0.5073 

30 

8.9250 

0.9718 

1.0893 

1.1889 

30 

95888 

0.9403 

1.2665 

0.5518 

31 

H-8.9382 

+0iW09 

—10981 

+1.1821 

31 

+95924 

+0.9405 

—15650 

—0.5922 

Feb.  1 

8.9507 

O.J)609 

1.1065 

1.1751 

Apr.  1 

95959 

0.9408 

1.2635 

Oi5289 

2 

8.9627 

0.9690 

1.1146 

1.1678 

2 

9.2995 

0.9412 

1.2619 

0.6626  1 

3 

8.9742 

0.96^1 

1.1224 

1.1603 

3 

9.3030 

0.9416 

1.2601 

0.6937  ; 

4 

8.9853 

0.9671 

1.1300 

1.1525 

4 

9J)C66 

0.9419 

15582 

0.7226  1 

5 

^-8.9960 

+0.9662 

—1.1373 

+1.1444 

5 

+9.3101 

+0.9424 

—15561 

—0.7495  1 

6 

9.0063 

0.9652 

1.1443 

1.1360 

6 

9.3137 

0i)428 

15539 

0.7748 

7 

9.0162 

0.9643 

1.1510 

1.1273 

7 

9.3173 

O.J)433 

15515 

0.7985 

8 

9.0258 

0.9633 

1.1576 

1.1183 

8 

9.3209 

0.9438 

1.2491 

0.8209  1 

9 

9.0351 

0.9624 

1.1639 

1.1090 

9 

9.3244 

0.9443 

15465 

0.8421  ; 

10 

H-9.0440 

+0.9614 

—1.1700 

+1.0993 

10 

+9.3280 

-1-0.9448 

—15437 

-M).8621 

11 

9.0526 

0.9605 

1.1759 

1.0893 

11 

9.3316 

0.9454 

1.2408 

0.8811 

13 

9.0610 

0.9596 

1.1816 

1.0789 

12 

9.3352 

0.9460 

1.2377 

0.8902  1 

13 

9.0690 

0.9586 

1.1870 

1.0682 

13 

9.3389 

0.9466 

15346 

0.9164 

14 

9.0768 

0i)577 

1.1922 

1.0569 

14 

9.3425 

0.9472 

15312 

0.9328  1 

15 

+9.0644 

+0.9568 

—1.1973 

+1.0454 

15 

+9.3461 

+0.9478 

-15277 

—0.9485 

16 

9.0917 

0.9560 

1.2021 

1.0333 

16 

9.3498 

0.9485 

1.2241 

0.9635 

17 

9.0989 

0.9551 

1.2068 

1.0207 

17 

9.3535 

0.9492 

15203 

0.9779  1 

18 

9.1058 

0.9542 

1.2113 

1.0077 

18 

9.3572 

0.9499 

15163 

0.9917  ! 

19 

9.1125 

0.9534 

1.2156 

0.9941 

19 

9.3609 

0.9506 

15122 

1.0050  1 

20 

H-9.1190 

+0.9525 

-1.2197 

-M).9800 

20 

+9.3646 

+0.9513 

—15079 

—1.0177 

21 

9.1254 

0i)517 

1.2236 

0.9653 

21 

9.3683 

0.9520 

1.2034 

1.0299 

22 

9.1315 

0.9509 

1.2274 

0i)499 

22 

9.3721 

0.9628 

1.1988 

1.0418 

23 

9.1375 

0.9502 

1.2310 

0.9338 

23 

9.3758 

0.$)535 

1.1940 

1.0531 

24 

9.1434 

0.9494 

li2344 

0.9169 

24 

9.3796 

0.9543 

1.1890 

1.0640 

^ 

+9.1491 

+0.9487 

—1.2377 

+0.8993 

25 

+9.3834 

+09551 

—11838 

—1.0745 

26 

9.1546 

0.9480 

1.2408 

0.8808 

26 

9.3872 

0i)559 

1.1785 

1.0847 

27 

9.1601 

0.9473 

12438 

0i^l3 

27 

9.3910 

0.9567 

1.1729 

1.C944 

28 

9.1654 

0i)466 

1.2466 

0.8407 

28 

9.3949 

09575 

1.1672 

1.1039 

23 

9.1705 

0.946) 

]i>493 

0.8190 

29 

9.3987 

0.9583 

1.1613 

1.1130 

30 

+9.1756 

+0.9453 

—1.2518 

-1-0.7960 

30 

+9.4«>26 

+0.9591 

— 1.1.')52 

—1^218 

31 

+9.1805 

+0.9448 

—1.2542 

+0.7717 

31 

+9.4065 

+0.9599 

—1.1488 

—1.1303 
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FOR 

WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR 

« 

CORRECTING  THE  PLACES  OF 

THE  FIXED  STARS. 

Ditto. 

A. 

B. 

c. 

D. 

Date. 

A. 

B. 

C. 

D. 

May  1 

^-0.4065 

+0.9599 

—1.1488 

—1.1303 

July  1 

+9.6369 

+0.9825 

+05045 

—1.3042 

2 

9^104 

0.9607 

1.1422 

1.1:J85 

2 

9.6401 

0.!id22 

05443 

1J»29 

3 

9.4143 

0.9615 

1.1354 

1.1465 

3 

9.6432 

0.981« 

0.5807 

1.3015 

4 

9.4182 

0.9623 

1.1284 

1.1542 

4 

9.6463 

0.9813 

0.6142 

1.2999 

5 

9.4221 

0.9631 

1.1211 

1.1616 

5 

9.6493 

0.9809 

0.6451 

129r2 

6 

H-9.4261 

+0.9639 

—1.1136 

—1.1687 

6 

+9.6534 

+0.9804 

+0£739 

— 12r64 

7 

943«K) 

0.9647 

1.1059 

1.1756 

7 

9Xi554 

0.9799 

0.7008 

15945 

8 

9.434) 

0.9655 

1.097!) 

1.1823 

e 

9.6583 

0.97!)4 

0.726" 

15924 

9 

9.437!) 

0.9663 

1.0695 

1.18d8 

P 

9.6612 

0.!»783 

0.7497 

1.2!)lt2 

ID 

9.4419 

0i)671 

1.0810 

1.1950 

10 

9.6641 

0i)783 

0.7721 

15878 

11 

-h9.4459 

+0.9679 

— 1.072f> 

—1.2010 

11 

+9.6670 

+0.9777 

+0.7033 

—15854 

n 

9.4499 

0.96-^ 

1.0G29 

1.2<^!) 

12 

9.6698 

0.!«77<) 

0ij|33 

15^28 

]:i 

9.4.5:1!) 

0.96!)4 

1.0534 

1.2125 

13 

96726 

0.9764 

0.h324 

1.2800 

14 

9.4579 

osnQ/2 

1.0435 

15179 

14 

9.6753 

0.!:7."i7 

0M5()5 

15771 

13 

9.4619 

0.9709 

1.0333 

1J2231 

15 

9.6780 

0.9750 

0J3679 

15741 

16 

-h9.4630 

+0.9717 

—1.0228 

—1.2282 

16 

+9.6807 

+0.r743 

+0.8644 

—12709 

17 

9.4699 

0.!I724 

1.0119 

1J2333 

17 

9.6833 

0.!I736 

0.!NN.2 

U676 

Id 

9.4r.» 

0.9731 

1.0006 

1.2377 

Id 

96d59 

0.972i) 

091.34 

15642 

V.) 

9.4779 

0.973d 

0.9888 

12423 

19 

9  6d85 

0.!i721 

0!>ajJ8 

1.26  6 

sn 

9.4dl9 

0Sn44 

osnos 

1J2466 

20 

9.6910 

0i)713 

0i)438 

15568 

21 

-h9.4859 

+0.9751 

— 0i)e39 

—1.2508 

21 

+9.6935 

+0.!i705 

+0.9571 

—1.2529 

22 

9.4899 

0.9738 

0.!)507 

1.2548 

22 

9.6!)60 

0.C697 

p.97oa 

154^  ' 

2:i 

9.493d 

0.9764 

0.9:^70 

12587 

2:i 

96084 

0J688 

0.C824 

15446  ' 

24 

9.497d 

0.!)77.) 

0.9227 

li2624 

24 

9.7iX)8 

0.!Hi80 

0.9!.*43 

154t5 

25 

9.501d 

0.9776 

0.9078 

lift>59 

25 

97032 

0JJ671 

1.0058 

15:^56 

26 

-4-9.5058 

+0.9782 

—0.8923 

—1.2693 

26 

+9.7056 

+0i)662 

+1.0169 

—15309 

27 

9i>097 

0.9787 

0.8761 

1.2726 

27 

9.7078 

0.9653 

1.02T6 

15260  > 

2d 

95137 

0.9792 

0.85!)0 

15755 

28 

9.7101 

0.!644 

l.r37!) 

152IJ9 

21) 

9.5177 

0.9797 

0.8412 

1.2786 

29 

97123 

osmiy 

1.0479 

15156 

30 

9J56116 

0.9802 

08225 

15815 

30 

9.7145 

0J>626 

1.0574 

15102 

31 

-h9.5!^5 

+0.0807 

-0.8328 

—15841 

31 

+9.7167 

+0.0617 

+l.f6G7 

—15045 

Jaiij  1 

9.52!)4 

0.981-2 

0.7821 

15867 

AOfiT.  1 

9.7 18d 

0.r6ti7 

1.C757 

l.HkH6 

2 

9.5333 

0.9816 

0.7631 

1.2891 

2 

9.7209 

0  9597 

1.C844 

1.1925 

3 

9.5372 

0.982.) 

0.7370 

15914 

3 

9.7230 

0i>5H8^ 

1.0928 

1.1663 

4 

9.5411 

0.9624 

0.7124 

1.2935 

4 

9.7250 

0.9578 

1.1010 

1.171/7 

5 

+9.5449 

+0.9827 

-06862 

—1.2955 

5 

+9.7270 

+0.9568 

+1.1088 

— M730 

6 

9.54d7 

0.9830 

0.6582 

15974 

6 

9.7290 

0.9559 

1.1164 

1.1661 

7 

9.5526 

0.9633 

0.62^ 

]5!)91 

7 

9.7309 

0i)549 

1.1238 

1.15!^ 

8 

9.5564 

0.9836 

0.5957 

1.3008 

8 

9.7328 

0.9539 

1.1309 

1.1515 

9 

9.5602 

0.9839 

05605 

1.3023 

9 

9.7347 

0i)52!) 

1.1378 

1.1438 

10 

-f9ii639 

+0.9641 

—05222 

—1.3036 

10 

+9.7366 

+0i)519 

+1.1444 

—1.1358 

11 

9.5677 

0.9843 

0.4800 

1.3049 

11 

i).7384 

0i)509 

1.1509 

1.1276 

12 

9.5714 

0i)845 

0.4331 

1.3060 

12 

9.7402 

0i)499 

1.1571 

1.1191 

in 

9.5751 

0.0646 

0.3804 

1.3070 

13 

9.7419 

0.9489 

l.]6:il 

11103 

14 

9.5787 

0.9647 

0.3204 

1.3079 

14 

9.7436 

0.9479 

1.1689 

M0I2 

15 

+9.5824 

+0.9648 

—0.2504 

—1.3086 

15 

+9.7453 

+0.9470 

+1.1745 

—10917 

16 

9.586) 

0.9649 

0.1670 

1.3092 

16 

9.7470 

0.9460 

1.17!)9 

1.0819 

17 

9.5896 

0i)849 

0.0637 

1.3098 

17 

9.7487 

0.9450 

l.ld52 

1.0718 

Id 

9J>!)32 

0.9649 

9.9279 

1.3101 

18 

9.7503 

0.!»441 

1.1903 

I.r6l3. 

19 

95967 

0.9649 

9.7284 

1.3104 

19 

9.7519 

0.9431 

1.1952 

1.0504 

2r> 

+0.6002 

+0.9649 

-9.3464 

-1.3106 

20 

+9.7534 

+0.9422 

+1.1909 

—1.0391 

21 

9.6037 

0.9648 

+8.9542 

1.3106 

21 

9.7550 

0.9413 

15044 

1.0273 

22 

9.6072 

0.9847 

9.6031 

1.3105 

22 

9.7565 

0.9403 

15088 

1.0151  . 

23 

9.6106 

0.!)646 

9.8537 

1.3103 

23 

9.7580 

0.2)304 

15130 

1.0024  ' 

24 

9.6140 

Oi)644 

0.0112 

1.3099 

24 

9.7595 

0i)385 

15170 

0.96U2 

25 

+9.6174 

+0.9642 

+0.1261 

—1.3095 

25 

+9.7609 

+09377 

+12209 

—01^754 

26 

9.6207 

0.!)640 

0.2170 

1.308!) 

26 

9.762:? 

0.9368 

15247 

OJ^l 

27 

9.6240 

0J)8:W 

0.2920 

1.3082 

27 

9.7638 

0,936) 

1.2262 

0S462 

2d 

9.6-^73 

0.!)83.*> 

0.3558 

1.3074 

28 

9.7651 

09351 

1.2317 

OiC»5 

23 

9.63i)6 

0i)8'32 

0.4115 

1.3064 

2J 

9.7665 

0.9343 

15350 

0.9142  , 

30 

+9.6338 

+0.9829 

+0.4605 

—1.3055 

30 

+9.7679 

+0.9335 

+15381 

— 4).897l> 

31 

+9.6369 

+0.9825 

+0.5045 

—1.3042 

31 

+9.7692 

+0J»327 

+15411 

—0.6790 
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FOR 

WASHINGTON 

MEAN  MIDNIGHT. 

LOQABITHMS  FOR 

CORRECTISO  TUB  PLACES  OP 

THE  FIXED  STARS. 

Dftte. 

A. 

B. 

c. 

D. 

Date. 

A. 

•    B. 

c* 

D. 

Sept.! 

-f-0.7705 

4-0.9321 

+1.2440 

—0.8601 

Nor.  1 

+9.8428 

+0.9397 

+1.1616 

+1.1126 

2 

9.7716 

0.9313 

1JM67 

0.8402 

2 

9.8443 

0.94C6 

1.1552 

1.1^17 

3 

!>7730 

0.93  J6 

1J24J)3 

0.81!>2 

3 

9.8457 

0.9414 

1.1486 

1.1305 

4 

9.7743 

0.9299 

1.2>17 

0.7!>70 

4 

9.8472 

0.9422 

1.1418 

1.1390 

5 

9.7755 

0.9292 

1.2541 

0.7735 

5 

9.8487 

04)430 

U348 

1.1472 

6 

4-9.7768 

4-0.9286 

+1.2562 

—0.7485 

6 

+9.8502 

+0.9438 

+1.1275 

+1.15.53 

7 

9.77d<) 

0.928.> 

1.2582 

0.7217 

7 

9.8517 

0.9446 

1.1199 

1.1628 

8 

9.77iK2 

0.9274 

I36i)l 

0.6J31 

8 

9J3632 

0.9454 

1.1120 

1.17C2 

0 

9.7d04 

0.9268 

12619 

06624 

9 

9.8547 

P4M63 

1.1039 

1.1773  ; 

13 

97815 

0.9263 

1.2635 

0.6291 

10 

9.8563 

04)471 

1.0955 

1.1842 

11 

4-9.7827 

+0.9258 

+1.2650 

—0.5928 

11 

+9.8579 

4-0.9479 

+I.C867 

+1.1909 

1<J 

9.7d:J0 

0.9254 

1.2664 

0.55:13 

12 

9i*594 

04)487 

1.0777 

1.1!)73 

U 

9.7850 

0.924il 

1.2676 

0..50<)5 

13 

9.t€IO 

0.9495 

1.C683 

1.2035 

14 

9.7861 

0.9245 

1.2687 

0.4606 

14 

9.8626 

04)502 

1.0585 

15095 

15 

9.78r3 

0i>242 

lJi2697 

0.4054 

15 

9.6642 

0.9510 

1.0484 

1.2153 

16 

H-9.7884 

+0i)238 

+1.2706 

—0.3418 

16 

+9.86.58 

+0.r518 

+1.0379 

+12208 

17 

9.7d95 

0.!)2:15 

1.2713 

05672 

17 

9.t^5 

0.9525 

1.C271 

1.2262 

}6 

9.7906 

0.92:12 

1.2719 

0.1767 

18 

9.8691 

0.9532 

1.0157 

15:114 

1!) 

9.7917 

0.92:10 

1J2724 

0.0622 

19 

9iJ708 

0.9539 

1.0039 

15?63 

Si) 

9.7!ttd 

04>227 

1.2728 

9.9058 

20 

9.8725 

04)546 

0.9918 

12412 

21 

4-9.7939 

+0.9226 

+15730 

—96590 

21 

+9.8741 

+0.0553 

+0.9790 

+15458 

22 

9.7JK50 

0D224 

1.2731 

-9.1)253 

22 

9.8758 

0.9C60 

0.9657 

1.251)2 

2.1 

9.7961 

0.0223 

1J2731 

+9.3856 

23 

9.8775 

0.9506 

0.9519 

1.2545 

24 

9.71J7I 

0.!K^22 

1.2729 

9.7731 

24 

9.87!2 

0.9573 

04)375 

1.2585 

25 

9.7982 

04)221 

1J2727 

9.9745 

25 

98809 

0.9579 

0.9224 

15624 

26 

+9.7993 

+0.9221 

+1.2722 

4-0.1116 

26 

+9.8827 

+0.C585 

+0.9067 

+1.2662 

27 

9.8  J04 

0.9221 

liJ717 

05156 

27 

9.8844 

041590 

0.8901 

156!*8 

2d 

9.8015 

0.9222 

1J2711 

0.2993 

28 

9.8861 

04)596 

0.872!) 

15732 

2I> 

9.8J26 

0.922:1 

liJ703 

0.3694 

29 

9.8879 

04)601 

0.8547 

1.2764 

30 

9.8037 

0.9221 

12693 

0.42U6 

30 

9J^.6 

04)616 

0.83^6 

J5795 

Oct  1 

4-9.81)47 

4-0.9225 

+1J2683 

+0.4826 

Dec.  1 

+9.8914 

+041611 

+0.8154 

+12826 

2 

98.)58 

0i)227 

liW71 

0.521I6 

2 

9.8ir32 

0.r615 

0.7941 

15852 

3 

9.8  J69 

0.9229 

1.2658 

0.5718 

3 

9.8949 

0.S620 

07717 

1.2878 

4 

9.8080 

0.!)232 

1.2643 

0.6103 

4 

9.8967 

04^623 

0.7478 

15«)04 

5 

9.8091 

0.9234 

1.2627 

0.6455 

5 

9.8985 

04,627 

0.7224 

1.2927 

6 

4-9.8103 

+0.9237 

+1J26I0 

+0.6780 

6 

+9.9002 

+0X630 

+0.6052 

+1.2949 

7 

9.8114 

0.9241 

1.2591 

0.7081 

7 

94K)20 

OX'634 

0.6661 

1.2969 

8 

9.8125 

0.9244 

15572 

0.7362 

8 

9.9038 

046:-6 

06347 

15!)88 

9 

9.8136 

0.9248 

1J2550 

0.7624 

9 

9.9056 

04639 

0.6008 

1.3005 

10 

9.8148 

0.9252 

1.2527 

0.7870 

10 

9.9074 

04:641 

0.5637 

1.3022 

11 

+9.8150 

4-0.9257 

+12503 

4-0.8102 

11 

+9.9091 

+04)643 

+0.5231 

+1.3036 

12 

9.8171 

0.9262 

1.2477 

0.8321 

12 

9:9109 

04^645 

0.4781 

1.3049 

13 

9.8183 

0.9266 

1.2450 

0.8529 

13 

9.9127 

0.C646 

0.4278 

1.3061 

14 

9.8  l!M 

0.9272 

15421 

0.8726 

14 

9.9145 

04  647 

0.3707 

13072 

15 

9.8206 

0.9277 

15391 

0.8912 

15 

9.9163 

04)647 

0.3047 

1.3C81 

16 

4-9.8218 

+0.9283 

+15.359 

4-0.9091 

16 

+9.9180 

+04)648 

+0.2266 

+1.3088 

17 

9.8230 

0.9289 

1.2326 

04)263 

17 

9.9198 

0.1)648 

0.1313 

1.3094 

Id 

9.8213 

0.9295 

15291 

0.9423 

18 

9.9216 

0.i;647 

0.0090 

1.3099 

19 

9.8255 

0.9301 

1.2255 

0.9579 

19 

9.92:13 

0.1'647 

9.8376 

1.3103 

2J 

9.8268 

0Jr308 

15216 

04)728 

20 

94)251 

0.9646 

9.5490 

1.3105 

21 

4-9.8280 

+0.9315 

+15177 

+0.9872 

21 

+9.9268 

+0.9644 

+8.3822 

+1.3106 

22 

9.8293 

0.9321 

15135 

1.0008 

22 

9.9286 

0.9643 

—9.4955 

1.31(15 

23 

9.8306 

0.9328 

1.2092 

1.0140 

23 

9.9303 

0.9641 

98102 

1.3103 

24 

9.8319 

0.9336 

15047 

1.0267 

24 

9.9320 

04)638 

9.9908 

1.3100 

25 

9.8332 

0.9343 

15000 

1.0389 

25 

9.9337 

0.9636 

0.1179 

1.3095 

26 

4-9.8346 

+0.9a50 

+1.1961 

+1.0506 

26 

+9.9354 

+09633 

—05162 

+15089 

27 

9.8359 

0.9358 

1.1900 

1.0618 

27 

9.9371 

04)629 

O.206O 

15082 

2d 

9.8373 

0.J»366 

1.1847 

1.0727 

28 

9.9388 

04*626 

0J1634 

15(73 

20 

9.8386 

0.9:^7:1 

1.17.K1 

1.08:*2 

29 

94M05 

09022 

0.4214 

15(62 

30 

9.8400 

0.9381 

1.1735 

1.0934 

30 

9.9421 

04:617 

0.4726 

1.3(i51 

31 

4-9.8414 

+0.9389 

+1.1676 

+1.1032 

31 

+9.9438 

+0!9613 

—0.5183 

+1.3038 

32 

-f-9.8428 

+0.9397 

+1.1616 

+1.11261 

32 

+94)454 

+04)608 

-0.5594 

+1.3023 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS 

( 

FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1867. 

IL 

/ 

Log^. 

O. 

Log  A. 

H. 

Log  t. 

T. 

t 

Jan.  1 

o!bo 

-OJl 

0.9921 

O       1 

90  17 

1.3092 

349  31 

—05064 

1 
0.0038 

2 

0.00 

•4-0.04 

0.9917 

89  54 

1.3090 

348  35 

0.2430 

0.0065 

3 

0.00 

0.19 

0.9913 

89  31 

1.3087 

347  38 

05767 

0.0093 

4 

O.QO 

0.34 

U.9909 

89    8 

1.3085 

346  42 

0.3078 

0.0120    , 

5 

0.00 

0.49 

0.9905 

88  45 

1.3081 

345  45 

0.3367 

0.0148    ' 

6 

0.00 

-hO.64 

0.9901 

88  22 

1.3078 

344  49 

—0.3638 

0.0173 

7 

0.00 

0.79 

0i)897 

88    0 

1.3(i75 

343  51 

0.3H89 

0.0202 

8 

0.00 

0.93 

0.9893 

87  37 

1.3071 

342  54 

0.4127 

0.0230 

9 

0.00 

1.06 

0.9888 

87  14 

1.3(J67 

341  57 

0.4351 

0.0257    , 

10 

0.00 

132 

0.9884 

86  52 

1.3063 

341    0 

0.45G2 

0.0285    ' 

11 

0.00 

-hl.37 

0.9880 

86  29 

1.3059 

340    3 

—0.4763 

osm2 

12 

-0.00 

1.51 

0.9875 

86    7 

1.3055 

339    5 

0.4953 

0.0339 

13 

0.00 

1.65 

0.9870 

85  45 

1.3050 

338    8 

0.5134 

0.0367 

14 

0.00 

1.80 

0.9866 

.    8523 

1.3045 

337  10 

0.5307 

0X)394 

15 

0.00 

1.93 

0.9861 

85    1 

1.3040 

336  13 

0.5471 

0.0421 

16 

0.00 

^2.07 

0.9656 

84  39 

1.3035 

335  15 

-0.5628 

OJ0449 

17 

0.00 

2.21 

01)851 

84  17 

1.3030 

334  17 

0.5779 

0i)476 

18 

0.00 

2.35 

0.9846 

83  56 

1.3025 

333  19 

0.5922 

0.05G4 

19 

0.00 

2.48 

0i«42 

83  34 

1.3019 

332  21 

0.6060 

0.0531 

20 

0.00 

2.62 

0.9837 

83  13 

1.3014 

331  22 

0.6192 

0.0558 

1 

21 

0.00 

-h2.75 

0.9832 

82  52 

1.3008 

330  24 

—0.6319 

0.0586 

22 

0.00 

2.88 

0.9827 

82  30 

1.3002 

329  25 

0.6441 

0.0613 

23 

0.00 

3.01 

0i)822 

82    9 

15997 

328  27 

0.6558 

0.0640 

24 

0.00 

3.14 

0.9817 

81  49 

liJ991 

327  27 

0.6671 

0.0668 

25 

0.00 

3J% 

0.9812 

81  28 

liJ985 

326  28 

0.6780 

0.0G95 

26 

0.00 

+3.39 

0.9607 

81    8 

*    15979 

325  29 

—0.6885 

0.0723 

27 

0.00 

3.51 

0.9802 

80  47 

li»72 

324  30 

0.ei?86 

0.0750 

28 

0.00 

3.64 

0.9797 

80  27 

12!)66 

323  30 

0.7083 

0.0777 

29 

0.00 

3.76 

osrrj2 

80    7 

li2960 

322  31 

0.7176 

0.0605 

30 

0.00 

3.88 

0.9788 

79  48 

1.2953 

321  31 

0.7267 

0.0832 

31 

0.00 

+4.00 

0.9783 

79  28 

15947 

320  31 

—0.7354 

0.0650 

Feb.  1 

0.00 

4.11 

0.9778 

79    8 

15940 

319  31 

0.7438 

0-0887    ' 

2 

0.00 

4.23 

0.9773 

78  49 

15933 

318  30 

0.7519 

0.0914 

3 

0.00 

4.34 

0.9769 

78  30 

1.2927 

317  30 

0.7598 

0.0942 

4 

0.00 

4.46 

0.9764 

78  11 

15920 

316  29 

0.7673 

0JUG6O    , 

5 

0.00 

+4  57 

0.9769 

77  53 

15914 

315  28 

—0.7746 

0.0996    1 

6 

0.00 

4.68 

0.9755 

77  34 

15907 

314  27 

0.7816 

0.1  U24 

7 

0.00 

4.78 

0.9751 

77  16 

15900 

313  26 

0.7884 

0.1U51 

8 

0.00 

4.89 

0.9747 

76  58 

1.2894 

312  25 

0.7950 

0.1079 

9 

0.00 

5.00 

0.9742 

76  40 

15887 

311  23' 

0.8013 

0.1106 

10 

0.00 

+5.10 

0.9738 

76  22 

15881 

310  21 

—0.8074 

0.1133 

11 

0.00 

5J20 

0.9735 

76    5 

15874 

3<)9  19 

0.8132 

0.1161 

12 

0.00 

5.30 

OJSTZi 

75  47 

15868 

308  17 

0.8189 

0.1188 

13 

0.00 

5.40 

0i)727 

75  30 

1.2861 

307  15 

0.8243 

0.1215 

14 

0.00 

5.50 

0.9724 

75  13 

15854 

306  13 

0.8296 

0.1243 

15 

0.00 

+5.60 

0.9720 

74  57 

15848 

305  11 

—0.8346 

0J270 

16 

0.00 

569 

0.9717 

74  40 

1.2842 

304    8 

003395 

0.1296 

17 

0.00 

5.79 

0.9714 

74  24 

158:)6 

303    5 

0.8441 

0.1325 

18 

0.00 

5.88 

0.9711 

74    8 

1.2830 

302    2 

0.8486 

0.1352 

19 

0.00 

5.97 

0.9708 

73  52 

15824 

300  59 

0.8529 

0.1380 

20 

0.00 

+6i)6 

0.9706 

73  36 

15619 

299  56 

—0.8570 

0.1407 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS 

FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1867. 

IL 

/ 

^^g- 

O. 

Log  A. 

H. 

Log  %. 

T. 

Feb.  20 

ol'oo 

+^.06 

0.9706 

73  3^ 

1.2819 

299  5^ 

—0.8570 

0.1407 

21 

0.00 

6.15 

0.9703 

73  21 

li2813 

298  53 

0.8609 

0.1434 

22 

0.00 

6i24 

0.9701 

73    6 

li»08 

297  50 

0.8647 

0.1462 

23 

0.00 

6.33 

0.9699 

72  51 

12802 

296  46 

0.8683 

0.1489 

24 

0.00 

6.41 

0.9698 

72  36 

li2797 

295  42 

•    0.8718 

0.1517 

25 

0.00 

^^.50 

09696 

72  21 

15791 

294  38 

—0.8751 

0.1544 

26 

0.00 

6.58 

0.9695 

72    7 

12787 

293  35 

0.8782 

0.1571 

27 

0.00 

6.66 

0.9694 

71  52 

li2782 

292  31 

0.8812 

0.1599 

2d 

0.00 

6.74 

0.9693 

71  38 

12778 

291  26 

0.8840 

0.1636 

Mar.  1 

0.00 

6.82 

0.9692 

71  25 

1.2774 

290  22 

0.8866 

0.1653 

2 

0.00 

+6.90 

0.9692 

71  11 

15769 

289  18 

—0.8891 

0.1681 

3 

0.00 

6.98 

0.9692 

70  58 

1.2765 

288  13 

0.8915 

0.1708 

4 

0.00 

7.06 

0.9692 

70  44 

15761 

287    9 

0.8937 

0.1736 

5 

0.00 

7.14 

0.9692 

70  31 

15758 

286    4 

0.8957 

0.1763 

6 

0.00 

7.21 

0i)693 

70  18 

15754 

285    0 

0.8977 

0.1790 

7 

0.00 

-h729 

0.9694 

70    6 

15751 

283  55 

-0.8995 

0.1818 

8 

0.00 

7.37 

0.9695 

69  53 

15748 

2e2  50 

0.9012 

0.1845 

9 

0.00 

7.44 

0.9697 

69  41 

15746 

261  45 

0.9027 

0.1873 

10 

0.00 

7.51 

0.9699 

69  29 

15743 

280  40 

0.9041 

0.1900 

11 

0.00 

7.59 

0.9701 

69  17 

15741 

279  35 

0.9053 

0.1927 

12 

0.00 

-4-7.66 

0.9703 

69    5 

15739 

278  30 

—0.9064 

0.1955 

13 

0.00 

7.73 

0i>706 

68  53 

1.2737 

277  25 

0.9074 

0.1982 

14 

0.00 

7.81 

0i)709 

68  42 

15736 

276  20 

0.9082 

0.2009 

15 

—0.01 

7.88 

0.9712 

68  30 

15734 

275  15 

0.9089 

05037 

16 

0.01 

7.96 

0.9716 

68  19 

15733 

274  10 

0.9095 

05064 

17 

—0.01 

+8.02 

0.9720 

68    8 

15732 

273    5 

—0.9099 

05092 

18 

0.01 

8.09 

0.9724 

67  67 

15732 

272    0 

0.9102 

05119 

19 

0.01 

8.17 

0.9728 

67  46 

1.2731 

270  55 

0.9104 

05146 

20 

0.01 

8j24 

0.9733 

67  36 

15731 

269  50 

0.9105 

05173 

21 

0.01 

8.31 

0.9738 

67  25 

15732 

268  46 

0.9104 

05201 

22 

—0.01 

+8.38 

0.9744 

67  14 

15732 

267  41 

-0.9102 

05228 

23 

0.01 

8.45 

0.9750 

67    4 

15733 

266  36 

0.9098 

05256 

24 

0.01 

8.52 

0.9756 

66  54 

15733 

265  31 

0.9093 

05283 

25 

0.01 

8.60 

0.9762 

66  44 

1.2734 

264  27 

0.9087 

05311 

26 

0.01 

8.67 

0.9769 

66  33 

15736 

263  22 

0.9080 

0.2338 

27 

—0.01 

+8.74 

0.9776 

66  23 

15737 

262  18 

—0.9071 

05365 

28 

0.01 

8.81 

0.9783 

66  13 

15739 

261  13 

0.9062 

05393 

29 

0.01 

8.89 

0.9791 

66    3 

15741 

260    9 

0.9050 

05420 

30 

0.01 

8.96 

0.9799 

65  54 

1.2744 

259    5 

0.9038 

05447 

31 

0.01 

9.03 

0.9807 

65  44 

15746 

258    1 

0.9024 

• 

05475 

Apr.  1 

—0.01 

+9.11 

0.9816 

65  34 

15749 

256  57 

—0.9008 

0.2502 

2 

0.01 

9.18 

0.9625 

65  25 

15752 

255  53 

0.8992 

0.2530 

3 

0.01 

926 

0.9634 

65  15 

1.2755 

254  49 

0.8974 

05557 

4 

0.01 

9.33 

0.9643 

65    5 

15759 

253  45 

0.8955 

0.2584 

6 

0.01 

9.41 

0.9853 

64  56 

15762 

252  42 

0.8934 

05612 

6 

—0.01 

+9.49 

0.9663 

64  46 

15766 

251  39 

-0.8912 

05639 

7 

0.01 

957 

0.9874 

64  37 

1.2770 

250  35 

0.8889 

05667 

8 

0.01 

9.65 

0.9884 

64  27 

15774 

249  32 

0.8864 

05694 

9 

0.01 

9.73 

0.9895 

64  18 

15778 

246  29 

0.88.38 

05721 

10 

0X)1 

9.61 

0.9906 

64    9 

15782 

247  27 

0.8611 

05749 

11 

—0.01 

+9.89 

0.9918 

63  69 

15787 

246  24 

—0.8781 

05776 
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COKSTANTS  FOB  FACIUTATING  THE  BEDUCTION  OF  THB  FIXED  STABS. 

1867. 

IL 

/ 

i^^. 

o. 

Log  h. 

H. 

Log  i. 

T. 

Apr.ll 

-o'bi 

-ho'.eo 

0.9918 

63  5^ 

1.2787 

246  24 

—0.8781 

05776 

12 

om 

9.97 

0.9929 

6:^50 

1.2792 

245  22 

0.8751 

05803 

13 

0.01 

10.05 

0.9941 

63  40 

15797 

244  20 

0.8719 

05831 

14 

0.01 

10.14 

0.9953 

63  31 

12802 

243  18 

0.8685 

05i^ 

15 

0.01 

•      10.22 

0.9966 

63  21 

li2807 

242  16 

0.8651 

058e6 

16 

—0.01 

+10.31 

0.9979 

63  12 

1J2812 

241  14 

—08614 

05013 

17 

0.01 

10.40 

0.9992 

63    2 

li2818 

240  13 

0.8576 

0594O 

18 

om 

10.49 

1.0005 

€U  52 

1.2H23 

239  12 

0.^536 

05C68 

19 

om 

10.58 

1.0018 

62  43 

]i2829 

238  11 

0iM95 

059!I5 

20 

om 

1067 

1.0032 

62  33 

1.2835 

237  10 

0B1&2 

03022 

21 

—0.01 

-hlO.76 

10045 

62  23 

1.2841 

236    9 

—0^08 

0.305O 

22 

0.01 

lOJdS 

1.0059 

62  14 

1.2847 

235    0 

OJS^l 

0.3r77 

23 

0.01 

10i)5 

1.0073 

62    4 

1.2853 

234    8 

0i»13 

03KI5 

24 

0.01 

11.04 

1.0068 

61  54 

12859 

233    8 

ojssm 

0  3132 

25 

0.01 

11.14 

1.01U2 

61  44 

1.2865 

232    8 

0.bB12 

03150 

26 

—0.01 

-4-llJM 

1.0117 

61  34 

1J2871 

231    8 

-0^68 

03187 

27 

0.01 

11.34 

1.0132 

61  24 

1.2877 

230    9 

0.8103 

O.'^M 

2j 

om 

11.44 

1.0147 

61  14 

1.2883 

229  10 

0.8046 

0:3241 

29 

0.01 

11.54 

1.0162 

61    4 

1.2890 

2i»  11 

0.7!«6 

0.7269 

30 

0.01 

11.64 

1.0177 

60  53 

1.28£6 

227  12 

07925 

0.321^ 

Maj.I 

—0.01 

4-11.75 

1.0193 

60  43 

1J2903 

226  13 

— 0.7WH 

0.3324 

2 

0.01 

UJSS 

1.0208 

60  33 

1.2909 

225  15 

0.77?  5 

0.3351 

3 

0.01 

llil6 

1.0224 

6'J22 

1.2915 

224  16 

0.77S8 

03378 

4 

0.01 

12.07 

1.0239 

60  11 

1J2922 

223  18 

0.7657 

0.34(6 

5 

om 

12.18 

1.0255 

60    1 

1J2S28 

222  20 

07585 

04433 

6 

— Oi)l 

+12J29 

1.0271 

59  50 

1.2934 

221  22 

—07610 

0.3461 

03488 

7 

OM 

1240 

1.0287 

50  30 

1.2941 

220  25 

0.7432 

8 

om 

12.52 

1.0303 

50  28 

12947 

219  28 

0.7352 

O.S^I5 

9 

om 

12.63 

1.0320 

59  17 

15^53 

218  31 

0.7269 

0.3543 

10 

001 

12J5 

1.0336 

50    6 

1.2960 

217  34 

0.7183 

0J670 

11 

—0.01 

+12.86 

1.0362 

58  55 

1.2r66 

216  37 

—0.7094 

03697 

12 

0.01 

12M 

lJ03e8 

58  44 

15971 

215  40 

0.70f2 

05625 

13 

om 

13.10 

1j0385 

58  32 

15977 

214  44 

0.6907 

0J65S 

14 

om 

]32il 

li)40l 

58  21 

15!)83 

213  48 

06809 

05680 

15 

om 

13.35 

1.0418 

58    9 

15989 

212  52 

0.6707 

0J7t7 

16 

—0.01 

+13.47 

li)434 

57  58 

15995 

211  56 

—0.6601 

0.^734 

17 

0.01 

13.60 

li)451 

57  46 

1.3001  , 

210  59 

0.64r2 

0.3762 

18 

0.01 

13.72 

1X)467 

57  34 

1.3006 

210    5 

0.6379 

0.»789 

19 

0.01 

13i^ 

li)484 

57  22 

1.3011 

209    9 

0.6261 

05816 

20 

OJOi 

13.98 

1X)600 

57  10 

1.3016 

208  14 

0.6139 

05844 

21 

-0.01 

+14.11 

li)516 

56  58 

1.3022 

207  19 

—0.6012 

05871     i 

22 

0.01 

14.24 

1.0533 

5646 

1.3027 

2(^6  24 

0.5881 

0581(9 

23 

O.Ol 

14.37 

1.0549 

56  34 

1.3031 

205  29 

0.5743 

05!)26 

24 

0.01 

14.60 

1.0566 

56  22 

1.3036 

204  35 

05600 

05953 

25 

OJOl 

K63 

li)5ti2 

56    9 

1.3041 

203  40 

0.5461 

05981 

96 

— OjOI 

+14.77 

i.n5m 

55  57 

13(N6 

212  46 

— OJSSTV 

04006 

27 

Oill 

14  90 

1.0615 

55  44 

1.3060 

201  52 

0.5134 

04035 

28 

0.01 

15UM 

1.0631 

55  32 

1.3063 

200  56 

0.4rG4 

04063 

SO 

0U>1 

1518 

1.0647 

55  19 

l.'Mm 

200    4 

0.4786 

0.4000 

30 

001 

15JI 

1.0663 

55    6 

1^1062 

199  10 

04608 

04118 

11 

-0^ 

+15.45 

1.0679 

54  52 

1.306S 

198  16 

-0.44M 

04145 
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r 

1867. 

1 

B* 

/ 

Log^. 

•       G. 

Log  A, 

B. 

Log  f . 

T. 

1 

1 

1  May  31 

^"oi 

+1^.45 

10679 

54  5J 

1.3066 

196  1^ 

—0.4401 

0.4145 

June  1 

0.01 

15i>9 

1.0695 

54  40 

1.3070 

197  83 

0.4196 

0.4178 

2 

0.01 

15.73 

1.0711 

54  87 

1.3073 

196  89 

0.3975 

0.4800 

3 

0.01 

15.88 

1.0787 

54  14 

13(»76 

195  35 

0.3743 

0.4287 

4 

aoi 

lem 

1.0743 

54    1 

'     1.3079 

194  42 

0.3497 

0.4854 

5 

—0.01 

+16.16 

1.0758 

53  48 

1.3088 

193  49 

—0.3835 

0.4888 

6 

0.01 

16.30 

1.0774 

53  35 

1.3086 

198  56 

0.8955 

0.4309 

7 

0.01 

1644 

1D790 

53  88 

1.3088 

108    3 

0.8655 

0.4337 

6 

0.01 

16.59 

1.0805 

53    8 

1.3091 

191    9 

0J2331 

0.4364 

9 

OM 

16.74 

ijkm 

58  55 

1.3093 

190  16 

0.1978 

0.4391 

10 

— O.Ol 

+16.88 

1.0836 

58  41 

1.3005 

189  24 

—0.1595 

0.4419 

11 

0.01 

17^ 

1.0851 

58  88 

1.3097 

188  31 

0.1174 

0.4446 

12 

0.01 

17.18 

1X)866 

58  14 

1.3099 

187  38 

0.0705 

0.4474 

13 

0.01 

17.38 

1.0881 

58    0 

1.3100 

186  45 

0.0177 

0.4501 

14 

OM 

17>47 

1.0895 

51  47 

1.3108 

185  53 

9.9677 

0.4588 

15 

—0.01 

+17.63 

liWlO 

51  33 

1J3103 

185    0 

—9.8878 

0.4556 

16 

0.01 

17.76 

1X)984 

51  20 

1.3104 

184    7 

9.8044 

0,4583 

17 

OM 

17.!)1 

1.0938 

51    6 

1.3105 

183  15 

9.701 1 

0.4610 

18 

0.01 

18.06 

1.0968 

50  58 

1.3105 

188  88 

9.^658 

0.4638 

19 

0.01 

18;81 

ismr 

50  38 

1.3106 

181  30 

9.3657 

0.4665 

80 

—0.01 

+18.35 

ixmi 

50  24 

1.3106 

180  37 

—8.9837 

0.4603 

81 

OM 

18^ 

ismi 

50  10 

1.3106 

179  45 

+85916 

0.4780 

28 

0.01 

18.65 

1.1008 

49  57 

1.3106 

178  53 

0.8405 

0.4747 

23 

0.01 

18.80 

1.1082 

49  43 

1.3105 

178    0 

9.4910 

0.4775 

24 

OM 

18.95 

1.1085 

49  89 

1.3105 

177    7 

9.6485 

0.4808 

» 

~-0M 

+19.09 

1.1048 

49  15 

1J3104 

176  16 

+0.7635 

0.4889 

8S 

0.01 

19JM 

1.1061 

49    I 

1.3103 

175  88 

9.8543 

0.4857 

27 

OM 

19.39 

1.1074 

48  47 

1.3108 

174  30 

0.9894 

0.4884 

2d 

OM 

19.54 

1.1087 

48  33 

1.3101 

173  37 

0.9932 

0.4013 

29 

OjOI 

19j68 

l.UOO 

48  19 

1.3099 

178  45 

0.0488 

0.4939 

30 

— Oi)l 

+19.83 

1.1112 

48    5 

1.3096 

171  58 

+0.0978 

0.4966 

Jol J  1 

0.01 

19.97 

1.1185 

47  51 

1.3006 

170  59 

0.1418 

0.4994 

2 

0.01 

80.18 

11137 

47  38 

1.3094 

170'  6 

0.1817 

0.5081 

3 

Oi)l 

80.86 

1.H49 

47  24 

1.3098 

169  14 

0J2I80 

0.5048 

4 

0.01 

80>ll 

1.1161 

47  10 

1.3089 

168  81 

0i»15 

0.5076 

6 

-0.01 

+20ii5 

11172 

46  56 

1.3087 

167  86 

+0.8885 

0.5103 

6 

0.01 

20.70 

1.1184 

46  42 

1.3064 

166  35 

0.3113 

0J5131 

7 

0.01 

20.84 

1.1195 

.   46  28 

1.3081 

165  48 

0.3381 

0.5158 

8 

0.01 

20.98 

1.1807 

46  15 

1.3078 

164  49 

0.3633 

0.5185 

9 

0.01 

21.12 

1.1818 

46    1 

1.3075 

163  56 

0.3871 

0.5813 

10 

—0.01 

+21.86 

11839 

45  47 

1.3071 

163    8 

+04094 

0.5240 

11 

0.01 

21.40 

11840 

45  34 

1.3068 

168    9 

04306 

0.5868 

18 

0.01 

21.54 

1.1851 

45  80 

1.3064 

161  16 

04507 

05895 

13 

0.01 

21j68 

1.1861 

45    7 

1.3060 

160  88 

0.4697 

0.5328 

14 

0.01 

21  m 

1.1873 

44  53 

1.3056 

159  88 

0.4879 

0.5350 

15 

—0.01 

+81 .% 

1.1883 

44  40 

1.3062 

198  34 

+0.5062 

05377 

16 

0.01 

88.09 

1.1892 

44  86 

1.3048 

157  40 

0.5817 

0.5404 

17 

0.01 

88.83 

1.1303 

44  13 

1.3043 

156  46 

0.5375 

0.5438 

Id 

0.01 

88.36 

1.1318 

44    0 

1.3039 

155  58 

0.5687 

0.5459 

lU 

0.01 

82.49 

1.1333 

43  46 

1.3034 

154  58 

0.5678 

0.5487 

U= 

-0X)1 

+88.03 

1.1331 

43  33 

hB029 

154    4 

+0.5811 

05514 

83 
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CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 


1867. 


July  20 
21 
23 
23 
24 

25 
26 
27 
2d 
29 

30 

31 

Aag.  1 

2 

3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
23 

29 

30 

31 

Soptl 

2 

3 
4 

5 
6 
7 

6 


B« 


-O.Ol 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

-0.01 
0.01 
0.01 
0.01 
0.01 

—0.01 
0.01 
0.01 
O.Ol 
0.01 

—0.01 
0.01 
0.01 
0.01 
0.01 

—04)1 


/ 


+2^62 
22.75 

22.88 
23.01 
23.14 

+23.27 
23.39 
23.52 
23.64 
23.76 

+23.88 
24.00 
24.12 
24.23 
24.35 

+24.46 
24.58 
24.69 
24.80 
24.91 

+25.02 
25.12 
25.23 
25.33 
25.43 

+25.54 
25.64 
25.73 
25.83 
25i)3 

+26.02 
26.12 
26.21 
2630 
26.39 

+26.48 
26.57 
26.66 
26.75 
26.83 

+26.02 
27.00 
27.08 
27.17 
27.25 

+27.33 
27  40 
27.48 
27.C6 
27.64 

+27.71 


JjQgg. 


1.1331 
1.1340 
1.1349 
1.1358 
1.1367 

1.1376 
1.1385 
1.1394 
1.1402 
1.1411 

1.1419 
1.1427 
1.1435 
1.1443 
1.1450 

1.1458 
1.1465 
1.1473 
1.1480 
1.1487 

1.1495 
1.1502 
1.1509 
1.1516 
1.1522 

1.1529 
1.1535 
1.1542 
1.1548 
1.1556 

1.1561 
1.1568 
1.1574 
1.1580 
1.1586 

1.1592 
1.1599 
1.1605 
1.1611 
1.1617 

1.1693 
1.1629 
1.1635 
1.1641 
1.1647 

1.1653 
M659 
1.1665 
1.1671 
1.1677 

1.1683 


G. 


43  3d 
43  20 
43  7 
42  54 
42  41 

42  29 
42  16 
42  4 
41  51 
41  39 

41  26 
41  14 
41  2 

40  50 
40  38 

40  26 
40  15 
40  3 
39  52 
39  41 

39  29 
39  18 
39  8 
38  57 
38  46 

38  36 
38  25 
38  15 
38  5 
37  55 

37  46 
37  36 
37  26 
37  17 
37  8 

36  59 
36  50 
36  42 
36  33 
36  25 

36  16 
36  8 
36  0 
35  53 
35  45 

35  38 
35  30 
35  23 
35  16 
35  10 

35    3 


Log  A. 


1.3029 
1.3024 
1.3019 
1.3014 
1.3009 

1.3003 
1.2998 
li2992 
1.2986 
1J2981 

1.2975 
1.2969 
1.2963 
1.2957 

\as&i 

1.2944 
1.2938 
1J2932 
1J3926 
1.2920 

1.2913 
lJ29a7 
1J2901 
1J2894 
li2888 

1.2882 
1.2876 
1.2869 
1.2863 
1J2857 

1J2851 
1.2845 
1J2839 
li2834 
1.2828 

1J2822 
1.2817 
1.2811 
1.2806 
1.9901 

1.27% 
1.2791 
1.2787 
15782 
1J2778 

1.2773 
15769 
1.2766 
15762 
15758 

15755 


B. 


154  i 
153  9 
152  15 
151  20 
150  25 

149  30 
148  35 
147  39 
146  44 
145  48 

144  53 
143  56 
143  0 
142  4 
141  7 

140  10 
139  13 
138  16 
]:)7  19 
136  22 

135  24 
134  26 
133  28 
132  30 
131  32 

130  33 
129  34 
128  35 
127  36 
126  37 

125  37 
124  38 
123  38 
122  38 
121  37 

120  37 
119  36 
118  36 
117  35 
116  33 

115  32 
114  30 
113  29 
112  27 
111  25 

110  23 

109  20 
108  18 
107  16 
1C6  13 

105  10 


Log  t. 


+0.5811 
0.5945 
0.6073 
0.6198 
0.6317 

+06431 
0.&543 
0.6649 
0.6752 
0.6852 

+0.6948 
0.7041 
0.7131 
0.7218 
0.7302 


T. 


+0J063 
0.8119 
0.8173 
0.8225 
0.8276 

+0.832S 
0.8372 
0.8417 
0.8461 
0.8503 

+0.8544 
0.858:) 
0.8620 
0.8666 
0.8690 

+0.8723 
0.8765 
0.8785 
0.^13 
0.8840 

+0.8866 
0.8890 
0.8C15 
0.8935 
0.8956 

+0.8974 


0Ji614 
0.5641 
0.5569 
0.5596 
0.5623 

0.5651 
0.5678 
0.57(6 
0.5733 
0^760 

0.5786 
0.5815 
0/i842 
0.5670 
0.5897 


+0.7363 

0.5025 

0.7461 

0.5952 

0.75.77 

0.5079 

0.7611 

0.6007 

0.7682 

0.6U34 

+0.7751 

0.6062 

0.7818 

0.6B89 

0.7882 

06116 

0.7944 

0.6144 

0.8004 

0.6171 

0.6198 
0.6226 
0.e253 
0.6281 
0.6308 

0.6335 
06363 
0.6390 
0.6417 
0.6445 

0.6472 
0.^00 
0.6527 
0.6554 
0.6582 

0.6609 
0.6636 
0Xi664 
0.6601 
0.6719 

0.6746 
0^773 
0£8CI 
0.6828 
0.6866 

0J6883 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATINO  THE  REDUCTION  OP  THE  FIXED  STARS. 

1867. 

B« 

/ 

I^y. 

G. 

Log  A. 

H. 

Log  I. 

T. 

8opt.8 

^:bi 

+27*71 

1.1683 

35    i 

li?755 

loSid 

+08974 

0.6883 

9 

0.01 

27.79 

1.1689 

.34  66 

1.2752 

104    7 

0.8992 

0.6910 

10 

0.01 

27.87 

1.1695 

34  50 

1.2749 

103    4 

0.9008 

06!^ 

11 

0.01 

27.94 

1.1701 

34  44 

12746 

102    1 

0.9023 

0&165 

12 

0.01 

2&01 

1.1708 

34  38 

1.2744 

100  57 

0.9037 

0.6992 

13 

—0.01 

-h28i)9 

1.1714 

34  32 

1.2741 

99  54 

+0i)050 

0.7020 

14 

0.01 

28.16 

1.1721 

34  26 

1.2739 

98  51 

0.9061 

0.7047 

15 

0.01 

2diM 

1.1727 

34  21 

li2738 

97  47 

0.9071 

0.7075 

16 

om 

28.31 

1.1734 

34  16 

1.2736 

96  43 

0iK)79 

0.7102 

17 

0.01 

28.38 

1.1740 

34  10 

1.2735 

95  39 

0.9087 

0.7129 

18 

—0.01 

+28.45 

1.1747 

34    5 

15733 

94  35 

+0i)093 

07157 

19 

0.01 

28.53 

1.1754 

34    0 

15732 

93  32 

OSHm 

0.7184 

20 

0.01 

28.60 

1.J760 

33  55 

15732 

92  28 

0.9101 

07211 

21 

0.01 

28^ 

1.1767 

33  51 

1.2731 

91  24 

0i)103 

07239 

22 

OM 

28.74 

1.1774^ 

33  46 

15731 

90  19 

Oi)104 

0.7266 

23 

— 0i)l 

+28.81 

1.1782 

33  42 

15731 

89  15 

+0.9104 

07294 

24 

0.01 

28  J8 

1.1789 

33  38 

15732 

88  11 

0i)103 

0.7321 

^ 

Oi)l 

28J)6 

1.1796 

33  34 

15732 

87    7 

0.9100 

0.7348 

26 

om 

29.03 

1.18U4 

33  30 

15733 

86    3 

0.9096 

07376 

27 

0.02 

29.10 

1.1811 

33  26 

15734 

84  59 

0.9090 

0.7403 

28 

—0.02 

+29.17 

1.1819 

33  22 

15735 

83  55 

+0.9084 

07430 

29 

0.02 

29Je5 

1.1827 

33  18 

15rJ7 

82  50 

09076 

0.74.58 

30 

0.02 

29.32 

1.1835 

33  14 

1.2738 

81  46 

0.9067 

07485 

Oct.  1 

0JO2 

29.39 

1.1843 

33  11 

1.2740 

80  42 

0.9056 

07513 

2 

0.02 

29.47 

1.1851 

33    8 

15742 

79  38 

09044 

0.7540 

3 

—0.02 

+29.54 

1.1860 

33    5 

1.2745 

78  34 

+09031 

0.7567 

4 

0X12 

29^ 

1.1868 

33    1 

15747 

77  30 

09016 

0.7595 

5 

0.02 

29.69 

1.1876 

32  58 

15750 

76  26 

09001 

07622 

6 

0.02 

29.77 

1.1885 

32  56 

15753 

75  22 

08963 

07650 

7 

oja 

29.85 

1.1894 

32  53 

15757 

74  18 

0.8965 

0.7677 

8 

—0.09 

+29.92 

1.1903 

32  50 

15760 

73  14 

+0.8945 

0.7704 

9 

0.02 

30.00 

1.1912 

32  47 

1.2764 

72  10 

0.8924 

07732 

10 

0.02 

30.08 

1.1921 

32  45 

15768 

71    7 

08901 

0.7759 

11 

om 

30.16 

1.1931 

32  42 

15772 

70    2 

0.8876 

07786 

12 

om 

30JM 

1.1941 

32  40 

15776 

68  59 

0.8851 

0.7814 

13 

— ox» 

+30.32 

1.1960 

32  37 

15780 

67  56 

+08823 

0.7841 

14 

0.02 

30.41 

1.1960 

32  35 

15785 

66  53 

08796 

0.7869 

15 

0.02 

30.49 

1.1970 

32  32 

15790 

65  50 

08764 

0.7896 

16 

0.02 

30.57 

1.1980 

32  30 

15795 

64  46 

a8rj3 

0.7923 

17 

0.02 

30.66 

1.1991 

32  28 

15800 

63  44 

0.8700 

0.7951 

18 

—0.02 

+30.75 

1.2001 

32  26 

15805 

62  41 

+0.8665 

0.7978 

19 

0.02 

30.84 

1J2012 

32  24 

15810 

61  38 

0.8628 

0.8005 

20 

0.02 

30i)2 

1.2023 

32  22 

15816 

60  35 

0.85.90 

0.8033 

21 

0.02 

31.01 

1.2034 

32  19 

1.2822 

59  33 

0.8550 

0.8060 

22 

0.02 

31.11 

1J2045 

32  17 

15927 

58  30 

0.8508 

0.8088 

23 

-^.02 

+31^90 

lJ30d6 

32  15 

15833 

67  28 

+0.8465 

03115 

24 

0.U2 

31J29 

1J2067 

32  13 

15839 

56  26 

0.8420 

0.8142 

25 

0.02 

31.39 

1^2079 

32  11 

1.2845 

55  23 

0.8373 

0.8170 

26 

0.02 

31.48 

1.2091 

32    9 

1.2851 

54  22 

0.8324 

0.8197 

27 

om 

31.58 

1J2103 

32    7 

1.2858 

53  20 

08274 

0.8224 

28 

1 

-^m 

+31.68 

1.2114 

32    5 

15864 

52  18 

+0.8221 

0.8252 
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rOB  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS 

FOR  FACILITATiNG  THE  REDUCTION  OF  THE  FIXED  STARS.       | 

186T. 

B« 

/ 

I^y. 

O. 

Log  h. 

H. 

Log/, 

T. 

Oct  28 

-0'b2 

-f.3l!68 

1.2114 

32    i 

1.2864 

5§1^ 

+0JS21 

0.8252    \ 

29 

0.02 

31.78 

1J2126 

32    3 

15870 

51  17 

0.8166 

0.8279 

30 

0.02 

31.88 

1J2139 

32    0 

15877 

50  15 

0i^l09 

0.*'3r)7 

31 

0.02 

31.98 

1.2151 

31  58 

12883 

49  14 

0.8050 

0.8334 

Not.  1 

0.02 

32.09 

1.2163 

31  56 

15890 

48  13 

0.7989 

0.8361 

2 

—0.02 

+32.19 

1.2176 

31  54 

1.2896 

47  12 

+0.7r25 

083*>9 

3 

0.02 

32.30 

1.2189 

31  52 

1.2903 

46  12 

0.7^60 

0i<416 

4 

0.02 

32.41 

lifiM)2 

31  49 

1.2909 

45  11 

0.771)2 

0.8444 

5 

0.02 

32.52 

1^2215 

31  47 

1.2916 

44  11 

0.7721 

0.8471 

6 

0.02 

32.63 

li2228 

31  45 

1.2923 

43  10 

0.7648 

0.8496 

7 

—0.02 

+32.75 

li»41 

31  42 

1.2929 

42  11 

+0.7572 

0.8526    ! 

6 

0.02 

32.86 

1.2254 

31  40 

15935 

41  11 

0.74m 

0iJ553    1 

9 

0.02 

32.98 

1.2267 

31  37 

15942 

40  11 

0.7412 

08580 

10 

0.02 

33.10 

1.2281 

31  at 

15949 

39  11 

0.73« 

0.f:'608 

11 

0.02 

33.22 

1.2294 

31  32 

15955 

38  12 

0.7241 

0.^^635    1 

12 

—0.02 

+33.34 

1.2308 

31  29 

15r6l 

37  13 

+0.7150 

O.Fe63    i 

13 

0.02 

33.46 

1.11322 

31  26 

15^68 

36  13 

0.7P56 

Oi'eOO 

14 

0.02 

33.58 

i.2335 

31  23 

15974 

35  14 

0.61^9 

0i^l7 

15 

0.02 

33.71 

IJKMO 

31  20 

15980 

34  15 

06858 

0.8745 

16 

0.02 

23M3 

1J2363 

31  17 

15986 

33  17 

0.6753 

0.8772 

17 

-0.02 

+33.96 

15377 

31  14 

15992 

32  18 

+0.6644 

Oi'799 

18 

0.02 

34.09 

1.2301 

31  11 

1.2998 

31  20 

06531 

08^27 

19 

0.02 

34.22 

1.2405 

31    8 

1.3004 

30  21 

0.6413 

08^^ 

20 

0.02 

34.35 

1.2419 

31    4 

1.3010 

^23 

0.62!»1 

0^^882 

21 

^    0.02  , 

Z4A9 

1J2433 

31    1 

1.3015 

28  25 

0.6163 

0.8909 

1 

» 

—0.02 

+34.62 

1.2448 

30  57 

1.3020 

27  27 

+0.6031 

0.8936    1 

23 

0.02 

34.76 

1.2463 

30  53 

1.3026 

26  29 

0.5892 

0^.64 

24 

0.02 

34.89 

1JM76 

30  50 

1.3031 

25  31 

0.5748 

0J3S91    ' 

25 

0.02 

35.03 

1.2490 

30  46 

1.3036 

24  34 

0.5598 

0.9018 

26 

OM 

35.17 

1.2505 

30  42 

1.3041 

23  36 

0.5441 

0.9046 

27 

—0.02 

+35.31 

1.2519 

30  38 

1.3046 

22  39 

+0.5275 

0.9073 

28 

0.02 

35.45 

1.2533 

30  34 

1.1051 

21  42 

0.5102 

0.9101 

29 

0.02 

35^ 

1J2547 

30  29 

1.3056 

20  46 

0.4920 

0j9l2d 

30 

0.02 

35.74 

1J2562 

30  25 

1.3060 

19  47 

0.4729 

0.9155 

Dm.  1 

0.02 

35.89 

1.2576 

30  21 

1.3064 

18  50 

0.4528 

0.9183    ! 

1 

2 

—0.02 

+3608 

1.2500 

30  16 

1.3067 

17  53 

+0.4315 

Oi^lO 

3 

0.02 

36.18 

1.2605 

30  12 

1.3071 

16  57 

0.4090 

011237 

4 

0.02 

36.33 

1.2619 

30    7 

1.3075 

16    0 

0.3851 

0i)265 

5 

0.02 

36.47 

1.2633 

30    2 

1.3079 

15    3 

0.3597 

0i>2!>2 

6 

0.02 

26m 

lii647 

29  57 

1.3082 

14    7 

0.3326 

0i)390 

7 

-0.02 

+36.77 

1.9661 

29  52 

1.3085 

13  10 

+0.3034 

05347 

6 

0.02 

36.93 

1^3675 

29  47 

1.3088 

12  14 

05720 

0.9374 

9 

0.02 

37.08 

1.2689 

29  42 

1.3090 

11  17 

0.2381 

0iM02 

10 

0.02 

37J23 

15703 

29  36 

1.3093 

10  21 

05011 

0iM29 

11 

0.02 

37.38 

15717 

29  31 

1.3095 

925 

0.1604 

0.9457 

12 

-^.02 

+37.64 

15731 

29  26 

1.3097 

828 

+0.1155 

0.9484 

13 

0412 

3760 

1.2745 

29  20 

1.3099 

732 

0.0652 

Oil5ll 

14 

0.02 

37.84 

15759 

29  14 

1.3100 

6.16 

0.0080 

0il539 

15 

0.02 

38.00 

15773 

29    8 

1.3102 

5  40 

9.9421 

0i«i66    1 

16 

om 

38.15 

15786 

29    3 

1.3103 

4  44 

9.8639 

0.9603 

17 

-Oi» 

+38.31 

15800 

28  57 

1.3104 

348 

+9.7686 

0.9621 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 


CONSTANTS  : 

FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

- 

1867. 

■• 

/ 

iMgg. 

O* 

Log  A. 

B. 

Log  i. 

T. 

1 

Dec  17 

— cfcfi 

+3^.31 

1J2800 

28%7 

1.3104 

3  4^ 

+9.7686 

0.9621 

18 

0.(12 

38.47 

1.2813 

28  51 

1.3105 

2  52 

9.6464 

0.C648 

19 

0.02 

3d.62 

].2d26 

28  45 

1.3105 

1  56 

9.4749 

0.9676 

20 

0.02 

38.7d 

1.2840 

28  38 

1.3106 

1    0 

9.1863 

^     0.9703 

31 

0.02 

3dm 

1.2853 

28  32 

1.3106 

0    4 

+7.9596 

0i>730 

22 

—0.02 

4-30.09 

1.2666 

28  26 

1.3106 

359    7 

—9.1329 

a9758 

23 

0.02 

3!»54 

1J2879 

28  20 

1^106 

358  11 

9.4476 

0.9785 

84 

om 

39.40 

1.2d92 

28  13 

1.3105 

357  15 

9.6281 

0i)812 

^ 

0.02 

39.56 

1.2904 

28    7 

1.3104 

356  19 

9.7553 

0.9840 

26 

0.02 

39.71 

1.2917 

28    0 

1^103 

355  22 

9.8535 

Oil867 

27 

-0.02 

+39.87 

1.2929 

27  53 

1.3102 

354  27 

— 9i>334 

oijens 

2d 

0.02 

40.02 

1.2942 

27  47 

1.3101 

353  30 

0.0008 

0i>C22 

29 

0.02 

40.18 

1J2954 

^  40 

1.3099 

352  34 

0.0588 

Oimo 

30 

0.02 

40.33 

1.2066 

27  33 

1.3097 

351  38 

0.1100 

0.9977 

31 

0.02 

40.48 

1J2978 

27  26 

1.3095 

350  42 

0.1556 

1.0004 

32 

-0.02 

+40.64 

1.2990 

27  19 

1.3093 

349  45 

—0.1968 

1.0031 

BESSELS  FORMULA  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETBRS'S   COEFFICIBNT8,   AND   BESSEL's   NOTATION. 

A  .  r  —  0.34241  sin  ft  +  0.00410  sin  2(1  —  0.02519  sin  20  +  0.00294  sin  (Q  +  82o  21'). 

B  -  —  9"J2237  cos  ft  +  0".0896  cos  2ft  —  0".5507  cos  20  —  0".0093  cos  (Q  +  280o  390- 

C  «  —  23".4451  cos  »  cos  G> 

D  :-  —  20".4451  sio  Q, 

'£  »  —  0''.0471  sin  ft  +  0".0015  sin  2  ft  —  0".0034  lin  20 

a  *-  46^.0813  +  20''.0549  sin  a  tan  ^. 
6  s  cos  a  tan  4.      ' 
e  s  cos  a  sec  4. 
«r  a  sin  a  s«c  ^. 

a^  »  20^.0540  cos  a. 
ft^  B.  ^  gin  a. 

e'stan»cos4  —  sinasin^. 
if  s  cos  a  sin  I. 

the  annwU  proper  motion  In  right  aseenskm. 
the  annoAl  proper  motion  in  declination. 

the  time  reckoned  from  the  moment  when  the  smi's  mean  longitude  was  280^  (JiuL  0^  +  .109) 
as  expressed  in  fhictionai  parts  of  a  tropical  /ear. 

8  a  the  snn's  tme  lonfptnde. 
s  the  longitude  of  the  moon*s  ascending  node. 
m  B  the  obliquity  of  the  ecliptic 

a  >s  the  star's  mean  right  ascension  for  the  be^^inning  of  the  jtn. 
^  «  Ibe  star's  mean  declination  for  the  beginnmg  of  the  year, 
a  «B  the  star's  apparent  right  ascension  atf  the  time  r. 
^  «B  the  star's  apparent  declination  at  the  time  t. 

«*  — «  =  Aa  +  B6  +  Cc  +  D<l+E  +  T^. 
a*  — a  «Aa'+B6'+Cc'+Dd'+T/. 

The  following  formnlsD  may  alaa  be  ased  by  putting 

/»46".08I3A.  <->CtaB» 

ccos  6  «  20".0549  A.  A  sin  H  »  C 

^sinQsB.  AcosU-iD. 

a'—  a  s»  E  +/+  T^  +^  sin  (O  +  o)  tan  a  +  A  sin  (H  +  o)  sec  ai 
a*  — a  —  T^'  +  ^cos  (O+a)  +Acos(H  +  a)  sin  a  +  i  cos  a. 
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MEAN  PLACES  FOR  1867.0. 

Star's  Num. 

MHialtmW. 

Ri^ht  Ammimoii. 

Ao.  Tarlatlon. 

-+-  3'.822 

• 

DselhtttloD. 

AikTufidaa-   ' 

21  Cassiopeas      .     •     . 

6 

h       m     8 

0  36  54.90 

4-74''  15  3^.9 

4-19.74 

POLABIS   .      .      .      . 

2 

1   10  16.69 

19.664 

88  36     1.3 

19.12 

A  Cassiopese  (38)  .     . 

6 

1  21  22.60 

4.345 

69  34  43.2 

18.72 

50  Cassiopese      .     .     . 

4 

1  52    8.06 

4.969 

71  46  31.3 

17.70 

t  Cassiopea^      •     .     . 

4 

2  18    8.65 

4.833 

66  48    6.3 

16.50 

48  Cephei  (H.)  .     .     . 

6 

3    3  33.23 

4-  7.328 

4-77  14  27.3 

4-13.90 

a  Camelopardalis  (9) . 

4 

4  40  50.71 

5.910 

66    6  43.2 

6.80 

Groombridge  966     . 

6.7 

5  21  57.73 

7.984 

74  56  55.5 

4-  3.31 

22  Camelopardalis  (H.) 

5.4 

6    4  10.98 

6.619 

69  21  39.7 

—  0.48 

51  Cephei  (H.)  .     .     . 

5 

6  37  11.35 

30.361 

87  14  32.6 

3.24 

Piazzi  vii.  67      .     . 

6 

7  17    0.91 

+  6.317 

4-68  43  55.5 

—  6.69 

3  Ursae  Majoris  (H.)  . 

6 

7  59  32.40 

6.076 

68  51  39.9 

10.00 

<r  UrsBB  Majoris     .     . 

5 

8  58  39.02 

5.385 

67  40  15.1 

14.19 

1  Draconis  (H.)    .     . 

4.5 

9  17  52.80 

9.177 

81  54  36.1 

15.24 

24  Ureas  Majoris  {d)  . 

5.4 

9  22  40.08 

5.439 

70  24  43.4 

15.46 

32  Ursae  Majoris     .     . 

6 

10    8  20.48 

-+-  4.447 

4-65  46  12.1 

—17.76 

9  Draconis  (H.)     .     . 

5.4 

10  23  42.52 

5.325 

76  23  46.8 

ia34 

X  Draconis   .... 

a4 

11  23  28.43 

3.646 

70    3  51.9 

19.86 

4  Draconis  (H.)    .     . 

5.4 

12    5  56.10 

2.914 

78  21  18.1 

20.06 

K  Draconis   .... 

a4 

12  27  47.48 

2.604 

70  31  16.9 

19.93 

32  Camelop.  (H.)  {foil.] 

)      5.4 

12  48  10.97 

4-  0.343 

4-84     8    8.1 

—19.63 

a  Draconis   .... 

3.4 

14    0  47.40 

-+-  1.623 

65    0  42.5 

17.37 

5  Ursas  Minoris     .     . 

5.4 

14  27  50.48 

—  0.217 

76  17  12.8 

16.04 

/9  Ursae  Minoris     .     . 

2 

14  51     7.40 

0.254 

74  41  55.3 

14.75 

y*  Urj?aB  Minoris     .    . 

3 

15  20  57.67 

0.150 

72  18  26.5 

12.60 

1 

i  Uri»aB  Minoris     .     . 

4.5 

15  48  52.23 

—  2i297 

4-78  12    7.9 

—10.86 

Groombridge  3320  . 

6.5 

16    5  58.07 

-h  0.131 

68    9  38.5 

9.50 

15  Draconis  (A)      •     . 

5 

16  28  15.38 

—  0.144 

69    3  20.9 

7.78  , 

f  Ursas  Minoris     •    • 

4.5 

16  59  42.01 

6.401 

82  15    4.8 

5.22  1 

«  Draconis  .... 

5 

17  37  43.97 

0.356 

68  49    ISl 

1.65 

^^  Draconis  (pr.)    .     . 

4.5 

17  44  18.54 

—  1.084 

4-72  12  47.9 

—  1.63 

d  Ursae  Minoris     •     . 

4.5 

18  15  14.63 

19.384 

86  36  16.2 

+  1.34 

50  Draconis  .... 

6 

18  50  38.81 

—  1.895 

75  16  30.9 

4.45 

d  Draconis  .... 

3 

19  12  31.00 

4-  0.035 

67  25  38.9 

6.31 

r  Draconis  .... 

5 

19  18    5.57 

—  1.104 

73    6  27.0 

6.80 

f  Draconis  .... 

4 

19  48  36.47 

—  0.169 

4-69  55  43.8 

-4-  9.15 

X  Ursae  Minoris  (B.)  . 

6.7 

19  57  12.89 

58.260 

88  54  35.4 

9.83 

K,  Cephei 

4.5 

20  13  ia77 

1.886 

77  18  33.1 

11.02 

Groombridge  3241  . 

6.7 

20  30  33.33 

0J210 

72    4  51.5 

12.23 

12  Year  Cat  1879    . 

6 

20  53  31.49 

—  2.480 

80    3    5.8 

ia73 

/9  Cephei 

3 

21  26  55.95 

4-  0.802 

4-69  58  86.9 

4-15.71 

11  Cephei      .    •    •    • 

5 

21  39  57.83 

0.908 

70  41  57.0 

16.50 

79  Draconis  .... 

6.7 

21  51  12.75 

0.740 

73    4  23.5 

16.96 

226  Cephei  (B.)  .     .     . 

5.6 

22  29  55.67 

1.085 

75  32  27.8 

18.52 

1  Cephei      .... 

4.3 

22  44  57.06- 

2.117 

65  30    4.5 

18.85 

0  Cephei      •    •    •    • 

6.5 

23  13  10.56 

4-  2.435 

4-67  23     1.7 

4-19.62  1 

y  Cephei      .    •    •    • 

a4 

23  33  54.60 

2.399 

76  53  24.6 

20.07 

Groombridge  4163  . 

7 

23  48  23.54 

2.845 

4-73  40  12.3 

20.00 

/9  Hydri       .... 

3 

0  18  43.08 

3.283 

—78    0  15.1 

4-20.25 

P  Chamaeleontis     .    • 

5 

12  10  35.93 

3.333 

78  34  25.8 

— 2a04 

a  Trianguli  Australia 

2 

16  34  36.72 

6.279 

68  46  42.0 

—  7.38 

9  Octantis    .... 

6 

18    0  54.67 

4-109.826 

—89  16  43.3 

4-  a]5 
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MEAN  PLACES  FOB  1867.0. 

Btw^sNuM. 

MHialtmlt. 

Right  Aaeeoiloii. 

AiuYulatlon. 

-+-  3'.087 

DeeUnatkm. 

An.  Twiatioii. 

a  Andromedffi  .     .     . 

2 

h       m     8 

0     1  31.03 

+28  21  22'.7 

4-l^'91 

y  Pegasi  (Algemb)     • 

3.2 

0    6  23.37 

3.082 

4-14  26  38.8 

20.04 

a  Ca!>8iopese      .     .    . 

var. 

0  32  58.59 

3.362 

-1-55  48  27.1 

19.81 

/9Ceti 

2 

0  36  54.70 

3.014 

—18  43    2.4 

19.81 

c  Piscium     .... 

4 

0  56    2.61 

3.109 

-+-  7  10  24.0 

19.46 

^Ceti 

3 

1  17  22.55 

2.998 

—  8  52  14.2 

4-18.70 

17  Piecium     .... 

4.3 

1  24  22.13 

3.199 

4-14  39  32.9 

18.71 

a  Eridaoi  (Achernar) 

1 

1  32  45.32 

2.235 

—57  54  46.8 

18.42 

0  PL«ctuin     .... 

4 

1  38  22.43 

3.161 

-h  8  29  13.8 

18.25 

/9  Arietid 

a2 

1  47  17.83 

3.300 

4-20    9  23.9 

17.79 

a  Arietis 

2 

1  59  40.85 

3.367 

4-22  49  56.0 

4-17.24 

65  Ced  ({»)    .... 

4.5 

2     5  57.16 

3.169 

4-  8  13  17.2 

17.06 

yCeti 

3.4 

2  36  24.68 

3.102 

4-  2  40  23.7 

15.37 

aCeti 

2.3 

2  55  19.75 

3.128 

4-  3  33  57.6 

U.36 

{  Arietis 

4.5 

3    7  15.65 

3.436 

4-20  32  58.5 

13.65 

a  Persei 

2 

3  14  50.41 

4.246 

4-49  23    5.6 

4-iai9 

d  Persei 

3 

3  33  27.86 

4.237 

4-47  21  33.2 

11.92 

vTaari 

3 

3  39  34.93 

3.553 

4-23  41  28.9 

11.47 

C  Persei 

3 

3  45  46.61 

3.755 

4-31  29    9.3 

11.03 

y^  Eridani     .... 

3 

3  51  49.49 

2.796 

—13  53  20.5 

10.52 

yTaari 

4 

4  12  13.61 

3.407 

4-15  18  13.7 

4-  9.06 

fTauri   .    .     .     .    . 

4.3 

4  20  51.17 

3.495 

4-18  52  57.3 

8.38 

a  Taari  (Aldebaran)  . 

1 

4  28  17.48 

3.435 

4-16  14  22.0 

7.65 

I  AarigaB      .... 

3 

4  48  20.13 

3.896 

4-32  57    8.3 

6.15 

11  Ononis      .... 

5 

4  56  58.30 

3.425 

4-15  12  58.1 

5.42 

a  Aarigae  (  Cajydla)    . 

1 

6    6  52.07 

4.421 

4-45  51  32.9 

4-  4.19 

fi  Ononis  {Rigel)  .    . 

1 

5    8    8.81 

2.881 

—  8  21  28.0 

4.48 

0  Taari 

2 

5  17  53.15 

3.787 

4-28  29  30.3 

a47 

d  Orionis      •    •    •     . 

2 

5  25  12.78 

3.064 

—  0  24     1.6 

2.99 

a  Leporis     .... 

3 

5  26  51.94 

2.646 

—17  55  11.1 

2.89 

9  Orionis      .... 

2 

5  29  27.93 

3.042 

—  1  17  22.4 

4-  2.65 

a  ColumbfB  .... 

2 

5  34  50.10 

2.173 

—34    8  46.7 

2.20 

a  Orionis      .... 

var. 

5  47  58.33 

3.247 

4-  7  22  45.7 

4-  1.05 

H  Geminoraro   •    .    . 

3 

6  14  54.86 

3.633 

4-22  34  42.8 

—  1.44 

a  ArgQi  (Canopus)    . 

1 

6  21     0.09 

1.330 

—52  37  26.5 

1.83 

y  Creminonim  .    .    . 

2.3 

6  30     1.71 

3.469 

4-16  30  35.6 

—  2.66 

a  Canis  Maj.  (Sirttu) 

1 

6  39  17.19 

2.645 

—16  32    8.5 

4.63 

9  Canis  Majoris    .     . 

2.1 

^   6  53  24.01 

2.358 

—28  47  36.4 

4.65 

d  Canis  Majoris    •     . 

2 

7    2  59.07 

2.440 

—26  11     1.9 

5.43 

h  Geminonun  •    •     . 

3.4 

7  12  10.71 

3.591 

4-22  13  27.3 

6.23 

a  Geminor.  (  Oa$tor) . 

2.1 

7  26    6.33 

3.840 

-f32  10  37.5 

—  7.43 

a  C>an.  Min.  {Frocyon) 

1 

7  32  20.39 

3.146 

4-  5  33  48.3 

8.91 

/9  Geminor.  (Pollux)  . 

1.2 

7  37  10.46 

3.682 

4-28  20  40.8 

8.31 

^  Geminomm  .    .    . 

5 

7  45  21.30 

3.685 

4-27    6  25.2 

8.95 

15  Argus  (1)  .    •     .    . 

3 

8     1  52.87 

2.556 

—23  55  21.9 

10.11 

9  Hjdrae      .... 

3.4 

8  39  43.91 

3.184 

4-  6  54  17.4 

—12.91 

1  Ursae  Majoris     •    . 

3 

8  50    5.30 

4.143 

4-48  33  41.1 

13.83 

m  Cancri 

5 

9    0  32.47 

3.256 

4-11  12    5.2 

14.22 

1     cArgns 

2 

9  13  81.74 

-h  1.602 

—58  43    2.2 

—14.92 

264r 
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MEAN  PLACES  FOR  1867.0. 


Star's  Num. 


a  Hjdrae .     .     . 
B  Ursffi  M^joris 
f  Leonis .    .     • 
/&  LeonU .     .     . 
a  Leonis  {Reguhu 


y*  Leonis  .  .  . 
p  Leonis  .  .  . 
i;  Argus  .  •  . 
/  Leonis  .  .  • 
a  Ursse  Majoris 


d  Leonis  .  . 
d  Crateria  . 
r  Leonis  .  . 
91  Leonis  (v) 
fi  Leonis  .     . 


y  Urss  Majoris 
o  Virginis  •  . 
i;  Virginis  .  • 
a*  Cruds  .  .  . 
^Corvi    .     .    . 


12  Canum  Yenaticomm 
B  Virginis     .     . 
a  Virginis  {Spiea) 
( Virginis     .     . 
7f  Urs8B  Majoris 


ff  Bootb  .     •    . 
P  Centauri    .     . 
a  Bootis  (Arciurus 
B  Bootis  4     .     . 
a*  Centauri    •    • 


f  Bootis  «  •  • 

a'  Librae  .  .  . 

/9  Bootis  .  .  . 

fi  Libne  •  .  . 

fjf  Bootis  •  .  • 

a  Coronas  Borealia 
a  Serpentis  .     . 
«  Serpentb  .     . 
f  Coronas  Borealia 
d  Scorpii      .     . 

/5*  Scorpii      .    . 
d  Ophiuchi  .     . 
r  Herculis    .     . 
a  Scorpii  (ArUctret) 
II  Draconis  .     . 

(Ophiuchi  .  . 

i;  Herculis   .  . 

K  Ophiuchi  .  . 

d  Herculis   .  . 


) 


2 
4 
2 
5 
2 

2.3 
3.4 

5 
5.4 

2 

2.3 

4 
3.4 

1 
2.3 

3 
4.5 

1 
3.4 

2 

3 
1 
1 

4.3 
1 

2.3 
2.3 

3 

2 
4.3 

2 

2.3 
3.4 

4 
2.3 

2 

3 

3.4 
1.2 
3.2 

3.2 

3 
3.4 

5 


Right  AaeeorfoD. 
h       m     8 

9  21  3.11 
9  23  56.68 
9  38  17.86 
9  45  11.62 
10  1  17.22 

10  12  38.17 
10  25  48.42 
10  39  54.43 
10  42  15.81 

10  55  29.74 

11  7  1.94 
11  12  41.59 
11  21  5.85 
11  30  8.39 
11  42  16.45 

11  46  49.33 

11  58  26.09 

12  13  6.14 
12  19  12.91 
12  27  24.24 

12  49  48.15 

13  3  3.98 
13  18  11.38 
13  27  55.07 
13  42  17.86 

13  48  21.15 

13  54  27.78 

14  9  35.74 
14  20  40.10 
14  30  36.20 

14  39  10.74 
14  43  31.48 

14  56  56.17 

15  9  51.18 
15  19  28.02 

15  29  3.44 
15  37  43.09 
15  44  11.28 
15  52  4.99 
15  52  28.38 

15  57  42.36 

16  7  22.65 
16  15  44.53 
16  21  15.41 
16  22  12.31 

16  29  50.26 
16  38  20.23 
16  51  22.40 
16  56  41.65 


An.  Tariatton. 


2.950 
4.054 
3.421 
3.425 
SS104 

3.318 
3.167 
2.309 
3.160 
3.765 

3i^3 
2.996 
3.088 
3.072 
3.066 

3.191 
3.061 
3.068 
SJ263 
a  135 

2.818 
3.100 
3.152 
a052 
2.375 

2.859 
4.159 
2.734 
2.043 
4.032 

2.621 
3.306 
2.260 
a219 
2.268 

2.539 
2.950 
2.987 
2.485 
3.535 

3.476 
3.137 
1.798 
3.668 
0.823 

3.298 
2.054 
2.834 
2.209 


Dwilnalkm. 


—  8  5  (f.5 
H-52  16  53.0 
4-24  23  6.2 
-h26  37  54.7 
-hl2  8Q  58.1 

+20  30  46.7 
+  9  59  23.4 
—58  59  6.5 
-4-11  14  52.9 
-4-62  28    5.3 

-f-21  15  6.6 

—14    3  33.8 

-h  3  35  18.1 

—  0  5  23.0 
-i-15  18  56.2 

H-54  26  3.0 

9  28  17.7 

0    4  21i2 

—62  21  38.4 

—22  39  39.9 


-+-39 
—  4 
—10 
-h  0 
-M9 

-1-19 
—59 
-•-19 
-+-52 
—60 


2  14.2 
49  41.6 
27  57.9 

5  6.7 
58  41.0 

3*55.8 
43  46.6 
52  35.1 
27  59.0 
16  bAJ2\ 


-1-27  38  10.7 

—15  29  18.1 

-MO  54  58.7 

—  8  53  24.3 

-4-37  60  42.3 

-1-27     9  51.8 

-h  6  50  46.8 

-+-  4  52  48.5 

-+-27  15  53.3 

—22  14  25.7 


—19  26  19.6 

—10.22 

—  3  20  58.4 

9.59 

-4-46  87  58.0 

a78 

—26    8     1.3 

8.40 

-4-61  48  57.7 

8.22 

—10  17  42.1 
-+-39  10  37.0 
-4-  9  35  2.7 
-h33  45  45.9 


-15.38 
16.15 
16.36 
16.74 
17.41 

-ia04 
18.41 
18.75 
18.93 
19.35 

-19.66 
19.45 
19.79 
19.86 
20.10 

-20.02 
20.08 
20.05 
19.98 
19.98 

-19.52 
19.84 
ia98 
ia54 
18.11 

-ia2i 

17.67 
18.90 
16.80 
15.05 

-15.40 
15.22 
14.43 
13.57 
12.84 

-12.S4 
11.61 
11.13 
10.67 
10.60 


7.65 
7.06 
5.89 
5.44 
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MRAN  PLACES  FOR  1867.0. 

8lw*tNaiM. 

IfaffDitlUfe. 

Bight  Hr—ilna 

▲b.  YariattoD. 

DwUnatfon. 

An.  TaxiftlloB. 

a*  Hercalis    .     .     .     . 

var. 

h       m     8 

17     8  35.01 

-+-  2'.733 

H-14  32  4rf.O 

u 

—  4.41 

b  Ophluchi  (44)     . 

5 

17  18  14.97 

3.658 

—24    2  59.4 

3.75 

/9  Draconis  .    .    . 

3.2 

17  27  25.65 

1.350 

4-62  24    3.1 

2.84 

a  Ophiochi  .     .     . 

2 

17  28  45.66 

2.782 

4-12  39  34.2 

2.93 

/&  Herculis   .     •    « 

3.4 

17  41  15.25 

2.346 

4-27  48     1.0 

2.38 

y  Draconis   .     .     . 

2.3 

17  53  31.22 

1.893 

4-61  80  20.2 

—  0.60 

y*  Sagittarii  .     :    . 

3.4 

17  57  15.90 

3.862 

—30  26  21.1 

—  0.47 

^'  Siigittarii  .     ,     • 

4 

18     5  48.58 

3.686 

—21     6  26.3 

4-  0.60 

i;  Seqientis  .     .     . 

3 

18  14  25.65 

3.099 

—  2  65  61.1 

0.68 

1  Aquils  (3  U.  Scuti) 

4.5 

18  27,58.11 

8.264 

—  8  20    4.4 

2.11 

a  Ljne  (  Vega)     .    . 

1 

18  32  26.12 

2.032 

4-38  39  42.0 

4-  3.11 

fi  LyraB   •     .     •     . 

var. 

18  45  10.17 

2.214 

4-33  12  36.4 

3.90 

o-  Sagittarii  .     •     . 

2.3 

18  47     1.05 

3.724 

—26  27  31.0 

4.00 

C  Aquile      .     •     . 

3 

18  69  17.77 

2.755 

4-13  40    6.4 

5.06 

d  Sagittarii  .     .     . 

5 

19    9  51.15 

3.615 

—19  11  lai 

6.03 

d  Aqaibd      .     •     . 

3.4 

19  18  47.49 

8.026 

4-  2  51    7.8 

.+-  ^M 

K  AquileB     .    •     . 

5 

19  29  44.08 

8i^l 

—  7  19  14.3 

7.65 

y  Aqailie     .     •     . 

3 

19  39  56.17 

2.663 

4-10  17  29.1 

8.48 

a  AqailiB  (AUair) 

1.2 

19  44  17.60 

2.928 

4-  8  61     9.8 

9J20 

fi  Aquilffi      .     •     . 

4 

19  48  46.77 

2.947 

4-6    4  36.3 

8.68 

r  Aqails      .     .     . 

6.5 

19  57  38.61 

2.935 

4-  6  54  16.8 

4-  9.86 

tf  Caprioorni     •     . 

3.4 

20  10  40.37 

8.334 

—12  57  16.8 

10.83 

«  Pavonifl    .     .     . 

2 

20  15    6.80 

4.797 

—67    9  27.0 

11.12 

tr  Capricomi     •     . 

5 

20  19  42.33 

3.442 

_18  88  42.6 

11.60 

«  Delphini   .     •     . 

4 

20  26  51.49 

2.866 

4-10  61  10.8 

11.99 

a  Cygni  .     .     • 

2.1 

20  36  53.88 

2.044 

4-44  48  22.9 

4-12.68 

fi  Aquarii     .     . 

5.4 

20  45  28.65 

3.241 

—  9  28  49.1 

13.21 

p  Cygni  .     .     . 

4 

20  52  12.91 

2.234 

4-40  89  23.1 

18.70 

61"  Cygni  .    .    . 

5.6 

21     0  55.92 

2.673 

4-38    5  4^4 

17.46 

fCygui  .    .     . 

3 

• 

21     7  16.58 

2.660 

4-29  40  57.6 

14.66 

a  Cephei      •    • 

8.2 

21  15  24.20 

1.438 

4-62     1  20.7 

4-15.10 

1  Pegasi .    .    . 

4.5 

21  15  56.23 

2.776 

4-19  14  14.1 

15.22 

fi  Aquarii     .     • 

3 

21  24  33.34 

3.166 

—  6    9  16.9 

16.62 

i  Aquarii     .     . 

.       5.4 

21  30  40.17 

3.199 

—  8  26  66.9 

16.91 

f  Pegasi .     •     . 

.       2.3 

21  37  39.24 

2.948 

4-  9  16  69.7 

16.31 

11  Capricorni     •    . 

6 

21  46    2.57 

3^281 

_14  10  36.0 

4-16.74 

a  Aquarii     .    . 

3 

21  58  57.11 

3X)84 

—  0  67  62.8 

17.32 

a  Gruis  •     .    • 

2 

21  59  50.30 

3.816 

—47  36  11.6 

17.18 

B  Aquarii     .     . 

.       4.5 

22    9  48.83 

3.171 

—  8  26  89.8 

17.75 

w  Aquarii     •     • 

.       5.4 

22  18  29.05 

3.066 

4-  0  42  12.0 

18.11 

11  Aquarii     .     • 

.       4.3 

22  28  31.27 

3.084 

~  0  48    7.5 

4-18.42 

( Pegasi  •     •    « 

3.4 

22  34  49.71 

2.988 

4-10    8  16.7 

18.69 

X  Aquarii     .     . 

4 

22  45  40.40 
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•43 

29.1 

1.7 

56.49 

•49 

42.1 

9.8 

9.92 

•98 

28.3 

9.4 

Jolj    8.9 

35.43 

1^)8 

10.2 

0.6 

51.17 

•49 

27.5 

1.4 

&7M 

•01 

39.9 

9.1 

10.26 

•88 

26.0 

9.9 

18.9 

36.49 

1.06 

9.8 

-©•I 

51.69 

•66 

26.3 

M 

57.71 

•79 

37.9 

1.8 

10.68 

•47 

23.9 

9.0 

283 

37.60 

Ml 

9.9  +oa 

62.27 

•60 

25.4 

0.7 

58.48 

•61 

36.2 

1*6 

11.19 

•64 

21.9 

1.8 

Aug,    7.8 

38.72 

1-13 

10.5 

0.8 

52.88 

•68 

24.8 

HM 

59.34 

•89 

34.8 

1.9 

11.77 

•01 

20.2 

1*0 

17.8 

39.83 

MO 

11.5 

1.9 

53.52 

•66 

24.6 

0.0 

60.25 

•94 

33.9 

0.8 

12.40 

•00 

18.8 

1.8 

27.8 

40.91 

1.00 

13.0 

|.7 

54.17 

•00 

24.7  +0.8 

61.22 

•98 

33.3 

-0.4 

13.09 

•71 

17.7 

> 

1.0 

S^t   6.7 

41.95 

l^W 

14.8 

9.0 

54.83 

•66 

2r).2 

0.7 

62.22 

l^W 

33.0 

0.0 

13.81 

•74 

16.9 

0.6 

16.7 

42.91 

•99 

17.1 

9^4 

55.48 

•64 

26.0 

1^> 

63.23 

1^)1 

33.2  +0.4 

14.56 

•76 

16.4 

-0.8 

26.7 

43.79 

•89 

19.6 

9.7 

56.12 

•63 

27.2 

1.8 

64.24 

1.00 

33.8 

0.8 

15.32 

•70 

16.4 

40.1 

Oct.     6.7 

44.56 

•71 

22.5 

9.9 

56.72 

•80 

28.7 

1.6 

65.22 

•90 

34.8 

|.9 

16.08 

•76 

16.7 

6.6 

16.6 

45.21 

•80 

25^5 

8.1 

57.29 

•84 

30.5 

1.9 

66.17 

•91 

36.2 

|.6 

16.83 

•74 

17.3 

0.8 

26.6 

45.73 

•44 

28.9 

8.8 

57.81 

•49 

32.5 

9^1 

67.05 

•86 

37.9 

1.9 

17.56 

•70 

18.3 

1.3 

Not.    5.6 

> 

46.11 

•99 

32.1 

8.8 

58.27 

•a 

34.7 

9^8 

67.86 

•70 

40.0 

9.9 

18.24 

•06 

19.7 

1*6 

15.6 

46.33 

+.14 

35.4 

8.8 

58.66 

•86 

37.2 

9.6 

63.57 

•66 

42.3 

9.6 

18.87 

•00 

21.4 

1.9 

25.6 

46.39 

-^)8 

38.7 

8*9 

58.97 

•r 

39.7 

9.0 

69.16 

•68 

44.9 

9^7 

19.42 

•61 

23.4 

9.1 

Dee.    5.5 

46.28 

•19 

41.8 

8.0 

50.19 

•17 

42.4 

9.0 

69.61 

•88 

47.7 

9*9 

19.88 

•43 

25.7 

9^4 

15.5 

46.00 

•88 

44.7 

9.7 

59.32  +.07 

45.0 

9.0 

69.91 

•98 

50.6 

9.9 

20.25 

•81 

28.2 

9.6 

25.4 

45.56 

••1 

47.2 

9.8 

59.34 

-•03 

47.6 

9.6 

70.07  +.07 

53.6 

9*9 

20.49 

.19 

30.8 

9*6 

1           35.4 

44.98 

—Oft 

49.4  +1.9 

59.26 

-.11 

50.0  +9.8 

70.04 

-.10 

56.5 

+9.8 

20.62  +.06 

33.4  +9.7  1 
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AFPAIffiKT  PLACES  FOR 

THB   UPPER  TRANSIT  AT  WASmVOTOV. 

51 

Oephet  (H.) 

PitzziTiL67. 

3  Una  Hajoris  (H  )  |     <i*  Urea  Majori 

8. 

M«ui 

Solar 

1 

1 

Date. 

Rlffit 

DcdhMrtSoB 

Riglit 

DscHiMtkni 

MgW 

t 

PeeHimtloB 

Mjlht 

Dcrnnation  ' 

AmmuI 

OA. 

Ncrtk. 

AfDMMll 

M. 

North. 

AMMUfc 

m» 

North, 

OB. 

North, 

h     m 

6  86 

9fU 

h      m 

7  16 

e8° 

4i 

b      m 

7  69 

68 

5i 

h      m 

8  58 

67  39 

Jan.     0.5 

97.21 

+.87 

22.9  +8.9 

• 

64.01 

+.90 

« 
42.6  +9.4 

35.06  +.40 

24.3  +9.9 

■ 
40.80  +.40 

56^8 

+1.6  1 

10.5 

97.62 

-.•7 

26.2 

8.9 

64.25 

.17 

45.0 

9.6 

35.41 

•96 

26.6 

9.4 

41.25 

•40 

58.6 

9.6 

90.5 

97.08 

•r 

S».4 

8.1 

o4.3d  +.68 

47.6 

941 

35.63 

•16 

29.1 

9.0 

41.61 

•80 

60.8 

9.8 

30.5 

95.68 

1-89 

32.4 

9'9 

64.34 

-.06 

50.2 

9.6 

35.72 +.08 

81.8 

9.6 

41.84 

•16 

63.2 

4 

9.5 

F«b.    9^ 

93.44 

9.S9 

35.2 

9.6 

64.19 

•90 

52.7 

9.4 

35.68 

-•10 

34.4 

9.6 

41.96  +.06 

66^9 

9.6 

194 

90.49 

8.37 

37.5 

9.1 

63.93 

.81 

5!SwO 

9.9 

85.52 

•99 

37.0 

9.4 

41.95 

-.06 

68^$ 

9.7  1 

Mar.    1.4 

66.91 

8.80 

39.4 

1.6 

63.57 

.40 

57.0 

1.8 

35.24 

•89 

39.3 

9.9 

41.82 

•16 

71.2 

9.0 

11.3 

62.90 

4*1A 

40.8 

M 

63.13 

•47 

66.6 

1.4 

84.87 

.41 

41.3 

1.9 

41.59 

•98 

73.6 

9a 

21.3 

78.62 

4*84 

41.6  +0.6 

62.63 

.61 

59.7 

I'O 

34.42 

.47 

43.0 

1.4 

4IJ26 

.86 

75.8 

9.6 

31.3 

74.22 

4*84 

41.8 

-0.1 

62.10 

•68 

60.4 

+0.5 

33.92 

.61 

44.2 

1.6 

40.86 

•49 

77.7 

1.7  j 

April  10.3 

69.94 

4.17 

41.3 

6.7 

61.57 

.68 

60.6 

0.0 

83.40 

.68 

44.9  +0.6 

40.42 

•46 

79.1 

1.9 

20.2 

65.88 

8.67 

40.3 

1.8 

61.05 

•00 

60.4 

-0.6 

82.87 

•69 

45.2 

0*0 

39.94 

•46 

80.S 

0.8 

30.2 

62.21 

8.48 

36.8 

1.8 

60.57 

•45 

59.6 

0*9 

82.37 

•40 

45.0 

-0.5 

39.46 

•46 

8l»,7 

+0.8 

May  10.2 

59.03 

9*85 

36.8 

9.9 

60.16 

.86 

58.4 

1.4 

81.90 

•44 

44.3 

0.0 

36.99 

•46 

80.7 

-0.9 

29.2 

56.51 

9.16 

34.4 

9*5 

69.81 

.80 

56.9 

1-7 

31.49 

•87 

48.1 

1.8 

36.55 

•49 

60.1 

0.7  1 

30.1 

64.71 

1.44 

31.7 

4.8 

59.56 

•91 

56.0 

9.0 

81.16 

•99 

41.6 

1-7 

38.16 

•86 

79.3 

1.]   1 

Jmne    9.1 

53.64 

-.6© 

28.8 

8.0 

69.40 

•  11 

52.8 

9.9 

80.91 

•91 

39.7 

9.0 

37.83 

•80 

76U) 

1.6 

19.1 

53.33  +.10 

25.8 

8.1 

59.34 

-.01 

50.5 

9.4 

80.75 

.11 

37.5 

9.8 

37.56 

•S8 

76.9 

1.9  1 

29.0 

53.83 

.87 

22.7 

8.1 

59.39  +.60 

46.0 

9.6 

80.69 

-.01 

35.1 

9.5 

37.38 

•15 

74.1 

9.9  ' 

jr«ir  9.0 

65.07 

1.09 

19.6 

8.0 

59.58 

.19 

46.5 

9.6 

80.72 

+.06 

32.6 

9.6 

37.27 

-.>7 

71.8 

*^  1 

19.0 

57.07 

9.84 

16.7 

9.6 

50.77 

•96 

43.0 

9.5 

80.65 

•17 

30^ 

9.7 

87.25 

+.09 

69.8 

9.6 

29.0 

69.75 

8K)1 

13.9 

9.6 

60.10 

.87 

40.5 

9.4 

81.07 

•96 

27.3 

9.7 

87.31 

•10 

66.6 

9.8 

Aog.    7.9 

63.08 

8.S8 

11.4 

9.4 

60.51 

•45 

36.2 

9.8 

81.36 

•85 

24.6 

9.6 

87.46 

•16 

63.7 

94  . 

17.9 

66.92 

4^)9 

9.2 

9*1 

61.00 

•69 

35.9 

9.1 

81.77 

•48 

22.1 

9.5 

87.68 

•96 

60.9 

9.9  1 

27.9^ 

71.26 

4*64 

7.3 

1*7 

61.55 

•66 

38.9 

1.9 

82.24 

•60 

19.6 

9.4 

37.98 

•tl 

68j6 

9.7 

8#pt.   6.9 

75.99 

4.66 

5.8 

1.8 

62.16 

•64 

32.1 

1.6 

82.77 

•66 

17.3 

i.9 

3a.oD 

•41 

66.2 

16.8 

81.02 

S.H 

4.7 

0.0 

62.63 

•08 

30.6 

1.8 

83.36 

•09 

15.3 

1.0 

88.81 

•46 

59.6 

94 

26.8 

86.23 

#.97 

4.0- 

-0.4 

63.53 

•79 

29.4 

1.0 

84.02 

•08 

18.5 

1.0 

89.33 

•64 

60i» 

9.4 

Oct     6.8 

91.56 

§.81 

3.8  +0.1 

64.28 

•14 

26.6 

0-7 

84.69 

•71 

12.0 

1*9 

89^90 

•00 

47J) 

9.1    i 

16.7 

96.84 

6.94 

4.2 

0.6 

65.00 

•75 

26.1 

-^8 

85.44 

-74 

10.9 

0.0 

40.58 

•06 

4&8 

14 

26.7 

102.03 

§4t9 

4.9 

1.0 

65.75 

•76 

26.0  +0.1 

86.19 

-75 

16.2 

0.6 

41.20 

44  Jl 

1-4 

Mot.    5.7 

106.93 

4^1 

6.2 

1«6 

66.49 

•78 

26.3 

0^6 

86.95 

-75 

9.8 

-0-1 

41.90 

•71 

43.0 

14 

1 

15.7 

111.46 

4.99 

6.0 

9.0 

67.21 

•09 

29.1 

0.9 

87.70 

•74 

9.9  +o.8| 

42,69 

•79 

49.8  • 

-^1 

25.6 

115.51 

8.79 

10.1 

9.4 

67.87 

•64 

30.2 

1*8 

88.42 

•70 

10.5 

0.6 

43.34 

•71 

41.B 

•<J 

Dec.    5.6 

118.92 

8^ 

12.7 

«-7 

68.48 

•66 

31.7 

ivy 

89^00 

••4 

11.5 

1.9 

44.04 

••6 

42.1  •H.ol 

15.6 

121.62 

9.98 

15.6 

8.0 

69.00 

•46 

33.6 

9.0 

39.70 

•67 

12.9 

1.0 

44.70 

4^6 

•- 

25.6 

123.49 

1.48 

18.6 

9.9 

69.43 

.87 

35.8 

9.8 

40.23 

•46 

14.7 

9.0 

4.5.30 

47 

43^ 

Ml 

35.5 

124.48 

+.54 

21.9  +8.9 

69.75  +.96 

38.2  +9.6 

40.^  +.88 

16.9 

+9.8 

45.83 +.4^ 

454  +1-7  1 
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APPABIINT  PLACES  FOB  THB  UPPEB  TBAHSIT  AT  WASHINGTOIt 

Mmii 

SolM 

1  Diacooia  (H.) 

24  Ub»  Mi^rio. 

w. 

82  UiM8  Miyoria. 

• 

9  Draconb  (H) 

• 

mght 

Iftrtk, 

nfhk 

DMlioatloo 
Iftrtk, 

Blgl;t 

Ifmrtk. 

BIglit 

DeeUnatkm 
North. 

9 

m 

17 

O          1 

81  53 

h     m 

9  22 

o       1 

70  24 

h     m 

10    8 

O           1 

65  45 

b     m 

10  23 

0       f 

76  23 

Jan.     0.6 

■ 
56.674MI 

76.6  49.0 

■ 
41.68  +.81 

W.2  +1.4 

■ 

21.19  +.86 

N 

52.3  +0  8 

■ 

43.23  +47 

N 

26.1 

+0.9 

10.6 

57.65 

I'M 

78.8    9.4 

42.24 

.80 

25.9 

1-8 

21.73    40 

53.4 

1.8 

44.15     4ft 

27.4 

i.ft 

20^ 

58.78 

.78 

81.4      9.7 

42.69 

.88 

28.0 

94 

22.20     49 

54.9 

1.8 

44.93     .79  29.2 

94 

30.5 

59.42 

•48 

84.2    9.0 

43.01 

•90 

30.5 

94 

22.57     49 

56.9 

9.9 

45.58     .86 

31.4 

94 

F^.     9.5 

59.74  -»-.if 

87.3    8.1 

43.20  +.19 

33.2 

9^7 

22.83     41 

59.2 

94 

46.05     48 

34.0 

9.7 

19.5 

59.74 

-.15 

90.4     8.1 

43.25- 

-•Of 

36.0 

9.8 

22.99  +.10 

61.8 

94 

46.34     .90 

36.9 

9.9 

Ubx.    1.5 

59.44 

-4$ 

93.4     8.0 

43.16 

•lA 

38.7 

9.7 

23.03  -41 

64.5 

8.7 

46.44  +41 

39.9 

84 

11.4 

58.85 

.79 

96.3    9.7 

42.95 

•98 

41.4 

94 

22.97     .11 

67.3 

9.7 

46.36  -.17 

42.9 

8.0 

21.4 

58.00 

•90 

98.9    9.4 

42.64 

•88 

43.9 

9.8 

22.61     41 

69.8 

9.ft 

46.10    44   45.8 

9.8 

31.4 

56.94 

1*14 

101.1      941 

42.22 

•Ift 

46.0 

1.0 

22.56    .96 

72.3 

9.8 

45.69    .46 

48.5 

9.5 

April  10.4 

55.71 

1.98 

102.8     1.4 

41.74 

•00 

47.7 

1.8 

22.24     44 

74.4 

94 

45.14     40 

50.9 

9.9 

20.3 

54.37 

l-SS 

103.9    0.0 

41.22 

•18 

4^.0 

M 

21.87     .89 

76.2 

14 

44.49     49 

52.9 

18 

30.3 

52.98 

M9 

104.6  *H>.4 

40.68 

•Oft 

49.9  +0.0 1 

21.47     41 

77.6 

1.9 

43.76    .74 

54.4 

IS 

Mmj  10.3 

51.59 

1*87 

104.6  -o^9 

40.13 

•ft4 

50.1 

0.0 

21.04     49 

78.5 

8.7 

42.98    .76 

55.4 

8.7 

20.2 

50.24 

1.80 

104.1      0^8 

39.61 

•00 

49.9 

-0.8 

20.62    41 

78.9 

+0*9 

42.19     .76 

554)  -fo.9  1 

30.2 

48.99 

1.18 

103.1     1.8 

39.12 

•40 

49J3 

14 

20.22    40 

78.8 

-0.8 

41.42     .78 

55.8 

-04 

J«M    9.2 

47.88 

1.04 

101.5     1.8 

38.70 

•89 

48.t) 

1.4 

19.84     48 

78.3 

84 

40.67     .70 

55.1 

8-8 

19.2 

464)2 

•88 

99.5    9.9 

38.34 

•89 

46.4 

1.8 

19.50     41 

77.2 

1^9 

39.99     44 

54.0 

14 

29.1 

46.16 

•88 

97.1     9.0 

38.06 

•94 

44.4 

9*1 

19.22    .98 

75.8 

1.7 

39.39     .56 

52.3 

1.9 

Jol/    0.1 

45.60 

•44 

94.4     9.9 

37.87 

•1ft 

42.1 

9.4 

13.99     40 

73.9 

94 

38.87    48 

50.3 

9.8 

19.1 

45.28 

—91 

91.4     8.1 

37.77 

-M» 

39.5 

9.7 

18.82    .18 

71.7 

9.8 

38.47     4ft 

47.8 

9*6 

29.1 

45.18  +^M 

88.2    8.9 

37.76  +4M 

36.7 

9.8 

18.72  -4T 
18.69     48 

18.73  +47 

69.3 

94 

38.17    .98 

454) 

9.0 

Aof.    6.0 

45.31 

•9ft 

84.9    8.8 

37.84 

•18 

33.7 

84 

66.5 

9.8 

38.01  -.11 

42.0 

8.1 

18.0 

45.6^ 

•48 

81.6      8.8 

38.02 

•99 

30.7 

8-1 

63.6 

84 

37.96  +4S 

38.7 

8.8 

284» 

46.27 

.70 

7a3    84 

38.28 

•81 

27.6 

8.1 

18.84     .14 

60.5 

8*1 

38.05    .ift 

35.4 

8.4 

Sept   6.9 

47.08 

••1 

75.0    8.9 

38.63 

•88 

24.6 

9.9 

19.02     49 

57.4 

8.1 

36.27    48 

31.9 

8-8 

16.9 

48.10 

Ml 

71.9    t^ 

39.07 

•48 

21.7 

9.8 

19.28     48 

54.3 

8.1 

88.62    49 

28.4 

8.4 

26.9 

49.31 

1.98 

69.0    9.7 

39.59 

•88 

18.9 

9^7 

194>1      47 

51 J2 

84 

89.10    44 

^A 

8.8 

Oct     6.9 

50.68 

1.4ft 

66.5    9.4 

40.19 

•88 

16.3 

9.4 

20.01      48 

48.2 

9.9 

39.71     46 

214) 

8^1 

16.8 

52.21 

l»» 

6tJ3     9-8 

40.85 

•^ 

140) 

9*1 

20.48    48 

45.5 

94 

40.43    .78 

18.8 

9*9 

26.8 

53.86 

1*10 

&L4     1.8 

41.57 

•74 

12.1 

14 

21.01      48 

42.9 

94 

41.27    48 

16.1 

9.ft 

Not.    6.8 

55.60 

1.77 

61.0     M 

42.33 

•78 

10.5 

1.8 

21.59     41 

40.7 

9.8 

42.20    .87 

13.8 

••I 

15.8 

57.39 

1.80 

60.2  *o.8 

43.13 

•80 

9.4 

8.0 

22.22    44 

36.9 

14 

43.20  1.08 

11.9 

1.7 

25.7 

59.19 

1.78 

59.9    8-0 
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17.30    .11 

53.8 

0.0 

Jvlj    9.3 

42.47 

•10 

46.7 

M 

6.64 

•00 

71,0    0.0 

9.26 

•00 

30,9 

0*7 

17.19     .10 

53.6 

M  1 

1 

19.9 

42.38 

•08 

45.6 

M 

6.55 

•00 

71.6    0.6 

9.17 

^ 

30,2 

0.7 

17.09     .00 

53.8  +0.1   1 

89.1 

42.31 

.06 

44.4 

1-9 

6.43 

.06 

72,1     0.6 

9.10 

•t! 

89.6 

0.6 

17.01     4» 

534) 

0*0 

Aug.   6.1 

42.25 

•04 

43,2 

1'9 

6.43 

•04 

72,5    0.8 

90)4 

•06 

89.1 

0.6 

16.93     .06 

53.7 

-•4 

18.1 

42.22 

-^ 

42.1 

M 

6.40 

-.09 

72.8  +0.9 

94)0 

-418 

8&6 

0.4 

16.88    .04 

534 

0.4 

88.0 

42.21  +4^1 

41,0 

1.0 

6.39  +.01 

78,9    0*0 

8.98 

•00 

88,3 

0*9 

16.85 -.00 

58.8 

0.0 

S^t  7.0 

42.23 

•04 

40.0 

0.0 

6.41 

•01 

783  -0.9 

8.99 +.08 

88.1 

-0.1 

16.85  +.01 

68.1 

#.0 

17.0 

42.89 

•07 

39J2 

0.7 

6.46 

•t! 

78.5    0.4 

9.03 

•08 

96,2  +o,9{ 

16^88    .06 

51.1 

1.1 

87.0 

42.38 

•11 

38.7 

0^ 

6.55 

•10 

72,1     0.0 

9.11 

•00 

88.5 

0.4 

164)4     .06 

494) 

la 

Oct     6.9 

42.51 

•16 

38.4 

^^1 

6.67 

•It 

71.3    0.0 

9.28 

•18 

894) 

0.7 

17.04     ,19 

48.5 

1«0 

16.9 

42.68 

•10 

38.4  *H>.9 

6.83 

•18 

70,3     M 

9.37 

•17 

89i8 

0.0 

17.19    .10 

4SS 

1.7 

86^ 

42^ 

•98 

38.8 

0.6 

7.03 

•99 

69,0    1.4 

0.56 

•91 

30,9 

1*9 

17.37    .90 

454) 

14 

Nor.    5.8 

43.14 

•96 

39.6 

1.0 

7.26 

•98 

67,5    1.0 

9.79 

•96 

38,8 

1.6 

174>9    ,94 

483 

9,1 

15,8 

43.42 

•90 

40.7 

la 

7.53 

•IB 

65.8    1.6 

10.05 

•90 

33.8 

1.7 

17.85     .97 

40,8 

9*9 

1^.8 

43.78 

•81 

42.2 

1.0 

7.88 

•80 

63,9    9*0 

10.34 

.10 

35.6 

1.0 

18.14     .80 

38j6 

9*9 

Dec.    5.8 

44.04 

•89 

44.0 

1.9 

6.14 

.83 

61.9    9.0 

10.65 

•89 

37.6 

9.0 

18^5      .89 

364 

%9 

15.7 

44.37 

•88 

46.0 

9.1 

8.46 

•» 

59,8    9*1 

10.98 

.81 

39.7 

9.1 

18.78     .88 

34.3 

9.1 

85.7 

44.69 

•89 

48.2 

9.8 

8.78 

•89 

57.7    9*0 

11.30 

.81 

41.8 

9*1 

19.11      .88 

S8^ 

14 

35.7 

45d01 

•I-.80 

50.5  49.4 

9.10  +.80 

55.8  -1.9 

11.61 

+.81 

43.9  +94l| 

19U4  +.80 

304^ 

-1.7 
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▲FPABXNT  PLACES  FOB  THI  ITREB  TRJUn^T  AT  WA8HIMOTO0BI. 

Date. 

Y  TJnm  Hajoris. 

0  Virgiiiti;. 

n  Vir^nio. 

a 

»CniH9. 

Ai££ 

Amvw* 

J^rtk. 

Mom 

IXtWnittoB 

Jfomfc. 

JmSL. 

OeettoAtloa 
South. 

k     m 

11  46 

O          f 

64  85 

'h     m 

11  58 

Szi 

^  b     m 

12  13 

d     i 

h     m 

12  19 

d 

21 

Jm.     0.7 

48.93  4-.48 

II 
45.5 

-0.0 

86.81  4.99 

n 

-^0 

6.^449 

9o!!3  -1.1 

14.40  • 

Ka6 

n 
90.1 

41.7 

10,7 

49.40 

.46 

45.0 

-04 

96.58    .90 

71.1 

1.7 

6.59    41 

18.3    94 

14.96 

.94 

99.1 

1.9 

20.7 

49.85 

.43 

45.1  ^ 

96.88    ^ 

69.5 

1.6 

6.89    48 

16.4     14 

1548 

.90 

944 

94 

80.6 

50JM 

.17 

45.8 

0.0 

87.08    .95 

68.9 

1-1 

7.16    .15 

14.7     14 

15.06 

44 

97.9 

1.0 

Fob.     d.6 

50.59 

.SI 

46.9 

h4 

87.31     .91 

67.1 

0^0 

7.39    .19 

1X8      14 

16.37 

48 

30.3 

9.1 

10.6 

50.86 

.S4 

48.6 

1.0 

87.50    .17 

66.4 

w*w 

7.59     .M 

]8;e     1.1 

16.71 

41 

33.6 

9.4 

lUr.    1.6 

51.06 

•17 

50.6 

1.1 

87.65    .19 

66.0 

-04 

7.75     .14 

11.0     04 

16.98 

.19 

37.0 

9.6 

11.6 

51.19 

•09 

58.9 

1-4 

87.75     4» 

66.0 

04 

7.86    .M 

ia3  0*5 

17.17 

.10 

40.5 

9.5 

91^ 

51.84  4.09 

55.4 

1.0 

87.81     .04 

66.1 

404 

7.94     46 

9.9    0.9 

17.89 

•08 

44.0 

94 

8U6 

51.83 

-.05 

,58.0 

1.0 

87.83  44)1 

66.5 

04 

7.98  4.03 

9t8  -0.1 

17.34  441 

47.3 

94 

April  10^ 

51.15 

.11 

60.6 

1.5 

87.88  -un 

67.1 

o.t 

7.98-41 

9i8  40*1 

17.38 

-45 

50.5 

9.1 

S0.4 

51.08 

•10 

63.0 

1*3 

87.78    .05 

67.9 

0.0 

7.96    44 

IO1.I      0-9 

17.94 

.11 

53J^ 

1.8 

80^ 

50.84 

.90 

65.8 

1.1 

87.78    4n 

68*7 

0.0 

7.91      46 

ia4    0-4 

17.10 

•17 

56.1 

9.5 

Umj  10.4 

50.63 

•ta 

67.8 

1.0 

87.64    .09 

69.6 

04 

7.85     47 

10.9    0.5 

16.91 

•19 

58.4 

1.1 

S0.3 

50.40 

.14 

68.8 

1.4 

87.54     .10 

70.5 

0.9 

7.77     49 

11.5    0-0 

16.67 

.16 

604 

1.7 

30^ 

50.15 

•15 

70.0 

1.0 

87.44     .11 

71.3 

04 

7.67    .10 

18;8    0.7 

16.39 

.19 

61.9 

1*9 

JWM     M 

49.89 

•18 

70.7 

0.0 

87.33     .11 

78.1 

04 

7.57    .10 

18.9    0.7 

16.09 

49 

69.9 

0*8 

19.3 

49.63 

.15 

71.1  40*11 

87.88    .11 

78.9 

0.7 

7.46    .11 

13.6    0.7 

15.76 

.94 

63.5 

40.9 

S9.9 

49.38 

.14 

70.9 

-0.4 

87.11     .11 

73^ 

04 

7.35    .11 

14^    0.7 

1541 

46 

63.6 

-0.9 

Mr    9.2 
lOJi 

49.15 

.19 

70.3 

0*0 

87.00    .11 

74.1 

0.9 

7.85    .11 

15.0     0.7 

15.06 

45 

63.9 

04 

48.93 

•10 

69.3 

1-1 

86.90    .10 

74.5 

0.9 

7.14    .10 

15.6    04 

14.71 

•94 

694 

M 

29J 

48.75 

•17 

67.9 

1.0 

86.81     ^ 

74^ 

0*9 

7.04     49 

16.8    04 

14.37 

.99 

61.0 

1*5 

Ai«.    8.1 

48.59 

•14 

66.1 

1.0 

86.78    4n 

74.9  40-1 

6.95    40 

16.7    0.5 

14.06 

.19 

59.3 

14 

18.1 

48.47 

•10 

63.9 

1*0 

86.66    .05 

74.9 

-0»1 

6.88    40 

17.1      04 

13.79 

44 

57.1 

14 

88.1 

48.39 

•00 

61*4 

1.0 

86.68 -4>3 

747 

•4 

6.88    44 

17.4  404 

13.57 

•10 

54.7 

1.5 

Sqit.   7.0 

48.35 

-.01 

68.7 

9.0 

86.60.    .00 

74.3 

0>0 

6.79  -41 

17.5     04 

13.48 

.19 

59.1 

l.t 

170) 

48.37  +.<M 

55.7 

0*1 

86.61  44» 

73.7 

04 

6.79  441 

17.4  -0-1 

13.33 

-44 

49.3 

9.6 

97.0 

48.44 

.10 

58.6 

9.1 

96.66    ^ 

78v8 

14 

6.88     45 

17.1     04 

13.33  444 

46.6 

9.7 

Ool.     7.0 

48.57 

.16 

49.4 

8.9 

86.74     .10 

71,7 

1.9 

6.89    49 

16.6     0«7 

13.48 

•19 

43.9 

114 

16.9 

48.76 

.39 

46.1 

9.9 

86.87    .15 

70#4 

14 

7.0O    .19 

15.8    0.0 

13^60 

49 

414 

9.9 

S6.9 

49.01 

•« 

48.8 

9.1 

87.04    .19 

6818 

M 

7.15    .10 

U%7     1.1 

13.87 

•91 

39.9 

94 

Sow.    5.9 

49.38 

•S4 

39.7 

9.0 

87.84    .19 

67.0 

1.9 

7.35    .19 

134     14 

14.99 

49 

37.5 

14 

15.8 

49.68 

.09 

36.7 

3.0 

87.49    .10 

65i0 

14 

7.58    .15 

11.8     1.1 

14.65 

•40 

36.9 

14 

85.8 

50.09 

•40 

34.1 

3.9 

87.77    .19 

68.9 

1.1 

7.85     .18 

10*0     1.0 

15.14 

•59 

35US 

-04 

Dec    5.8 

50.55 

•47 

31.7 

9*1 

88.07    ai 

60.8 

9*1 

&15     40 

8;0    14 

15.68 

•50 

354  -HKi  1 

15.8 

51.08 

.40 

89^9 

1.0 

88.39    .99 

58.6 

1*1 

&46    40 

6»0    iwi 

16.95 

•56 

35.3 

0.8 

85.7 

51.51 

.40 

88.5 

M 

88.78    .99 

56.5 

14 

8.79    49 

3.8    iwi 

16.84 

•68 

36.9 

14 

1           35.7 

584)0  +.48  37.6 

*o.o 

89.04  4.99 

54.5 

•i-i 

9.11  4.99 

1.8  <-3.] 

1741  4.(pr 

38.6 

41.9 

308 


FIXED   STARS,    1867. 


AFPABBNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WA8HINQT0H. 


8okr 
Date. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 

liir.    1.6 

11.6 

21.5 

.31.5 

April  10.5 
20.5 
30.4 

Biaj  10.4 
20.4 

30.3 
Jane  9.3 
19.3 
29.3 
Julj    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept  7.1 
17.0 
27.0 

Oct.  7J0 
17.0 

26.9 

Not.    5.9 

15.9 

25.9 

Dec    5.8 


p  Corn, 


Right 


h     m 

12  27 

■ 

24.57  +.S5 

24.91  .38 

25.23  .to 
25.52    .rt 

25.78  .14 

25.99  .90 

26.17  .16 

26.30  .11 

26.40  .07 

26.45  .04 

26.47  +.01 

26.46  -.08 
26.43  .06 
26.37  .07 
26.29     .001 

26.19  .10 

26.08  .11 

25.97  .13 

25.84  .IS 

25.71  .M 


1^.58 
25.46 
25.34 
^.24 
25.16 


•IS 
•19 
•11 
•00 
.07 


25.10  -.04 
25.08  ^ 
25.10  +4>4 
25.15  ^» 
25.26     .IS 


DeeUmtton 
South, 


22  39 

32.2  +3.1 

34.3  1.3 
36.6  9.S 
38.9  9.S 

41.2  1.S 

43.5  1.3 

45.6  1*0 

47.5  1.9 

49.3  1.0 

50.8  1.4 

52.1  1.3 

53.1  1.0 

54.0  0.7 

54.6  0*5 

54.9  +0.1 

55.1  0.0 

55.0  -e.9 

54.7  0^4 

54.1  0^6 
534  0.8 

52.5  i^> 

51.5  M 

50.3  1.3 

49.0  1.S 

47.8  1.S 

46.5  1.3 

45.3  M 

44.3  0.0 

43.5  0.7 
42.9 


25.41 
%.61 
25.85 
26.13 
26.44     .St 


•10 

.16 


15.8  26.77  .S4 
25.81  27.11  .S4 
35.7 1  27.46  +.S4 


42.7  -0.1 

42.8  +o.t 
43.2 
44.1 
45.3 


0.7 

1*0 


1*4 


46.8  1.7 
48.7  1.0 
50.7  +3.3 


12  Can.  Venatioonim. 


Bight 


h  m 

12  49 

0 

47.53  +.S8 

47.91  .1 

48.29  .S6 

48.64  .S4 

48.96  .30 


49.23 
49.46 
49.65 
49.77 
49.85 


•ifti 

.31 
.15 
•10 
•06 


49.88  +4)1 
49.87  -.08 
49.82  .07 
49.74  .10 
49.62     .13 


49.49 
49.34 
49.17 
49.00 

48.83 


>14 
•16 
.17 
•17 
•17 


48.65  .17 

48.48  .16 

48.33  .16 

4a]9  .18 

48.06  .11 

47.97  .06 
47.91  -.04 
47.88  \» 
47.90  +^• 

47.98  .10 

46.10  .16 

48.27  .90 

48.50  .36 

48.78  .80 

49U)9  04 

49.45  .86 
49.82     .88 

50.20  +.S9 


Deettoatioii 
North, 


o         I 

39     1 

62I4  -1.8 
60.8  1.8 
59.8  0.8 
59.3  -0-8 
59.3  +0.8 

59.8  0-8 

60.8  M 
62.2  1.6 

63.9  1.9 
65.9  1.1 


6  ViiginU. 


68.1 
70.4 
72.6 
74.7 
76.6 


9.3 
3*3 
3.3 
1*0 
1*8 


784  1.6 

79.8  1.8 

80.9  0.9 
81.6  0*5 
81.9  +0.1 


81.9 
81.5 
80.7 
79.6 

78.1 


-e.i 

0*6 
1*0 
M 

1.7 


76.2  1.0 

74.1  9.8 

71.6  1.6 

68.9  1.8 

66.1  1.9 

63.1  S.0 

60.0  8.1 
56.9  8.0 
53.9  1.9 

51.1  9.7 

48.5  9.4 

46.2  9*1 

44.3  -1.6 


Bight 


h 

13 


m 

3 


DMlfaMtlDD 


3.88  +.83 
4.20  .83 
4.51  .80 
4.81  .38 
5.07     .95 


5.31 
5.51 
5.67 
5.80 
5.89 


.99 

.18 
•16 
.11 
.07 


5.95  .04 
5J)7  +^)i 
5.97  -.01 
5.95  .04 
5.90     4W 


5.64 
5.75 
5.66 
5.56 
545 

5.33 
5.21 
5.09 
4.99 
4.^ 


.07 

.09 
•10 
•11 
•11 

•13 
•19 
•11 
•10 
•08 


4.82  .06 
4.77  -.08 
4.75  ^N> 
4.77  +.04 

4.83  .08 


•18 

•  18 


4.93 
5.09 
5.28 
5.52 
5.79 


6.09  .81 
6.41  .83 
6.74  +.83 


4  49 


88.6  +30 

40.6  1.0 

42.6  1.9 

44.5  1.8 
46.2  1.6 

47.6  1.8 

48.8  M 

49.7  0^ 
504  0*6 

50.9  0-8 

51.1  +0.1 

51.1  -0*1 
50.9    0*3 

50.6  0*4 

50.2  0*6 

49.7  0*6 

49.1  0-6 
48.5    0^6 

47.8  0-7 

47.2  0-7 

46.5  0-7 

45.8  0*6 
45.2  0.6 
44.7  0-6 
AAJSt  0.4 

43.9  0.3 
43.7  -0.1 
43.7  +•.! 
44U)  oa 
444     0^6 

45.2  0*9 

46.2  M 

47.5  1.4 
49.0  1.6 
50.7  1.8 

52.6  9.0 

54.6  14» 

56.7  +3.0 


a.Vti^nii. 
(Spica.) 


Right 


Derllafttioa  1 
Somlh. 


h     m 

13  18 

0 

11.24  +.88 
11.57  .8$ 
11:89  .81 
12.19  .99 
12.47     .96 


o         I 

10  27 

524  4».e 

54.3  1.0 

56.3  1.9 

58.2  1.8 

60.0  1*7 


12.72     .98  61.7 

12.94 

13.12 

13.26 

13.36    4)9 


.16 
.13 


1344     .08 

13.48  +.08 

13.49  .(0 
13.48  -.03 
13.45     ^ 

1340  .00 

13.33  .08 

13.24  .M 

13.13  .11 

13.02  .13 


1-6 

63.1  la 

644  1.1 

65.4  o«9 
66.1 


12.90 
12.77 
12.65 
12J>3 
1242 


•13 
•IS 
J3 
•11 
JO 


12.33     .08 
12.27     .05 

12.24  -4)1 

12.24  +.08!  50.9     ••• 


66.6 
674)  o«3 
67.1  +«.i 
67.1  -t.1 
674)    o«3 


66.7 
66.3 
65.9 
65.3 
64.7 


64.0  e.? 

63.3  o«7 

62.6  0.T 
61.9  ••7 
61.3  ••• 

60.7  d.6 
60.3  #.4 
600) 


12.29    .#7 


13.50 
13.82 


•81 

•83 


604)  40.9 


I2JW 

•13 

60.3 

0.6 

12.52 

•16 

614) 

••8 

12.71 

•31 

61^ 

M 

12.94 

•ti 

63*1 

1-8 

13.21 

•98 

64.6 

1.0 

66.3 
68.1 


i-o 

1*9 


14.15  +.88   70.1  +3.0 
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APPARENT  PLACS6 

i  FOB 

THE  UPPBB 

.  TRANSIT  AT  WASHINGTON. 

Maaa 

C  VirgiDis. 

'    If  UrsA  Kijoris. 

ifBootis. 

(1  Centaari. 

8olw 
Date. 

Rlgtit 

DMMMtlon 

Ifortk. 

Rlgltt 
AmmmIod. 

IMOmMMMI 

North, 

B^t 

DeeHoftiloo 
North, 

Right 
Ajoeoriock. 

Deelloatioo 
South. 

h     m 

13  27 

O          f 

0    4 

h     m 

13  42 

41  5^ 

h     m 

13  48 

0        1 

19    3 

h      m 
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APPARENT   PLACES   FOR 

THE   UPPER   TRANSIT  AT  WASHINGTON. 
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JlPpabent  yulces  fob  thb  upper  tbavgit  at  washinqton. 
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APPARENT 

PLACES  FOB  THE  UPPER 

TRANSIT  AT  WASHINGTON. 
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Aaceosioii. 
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11     1.16 

17.61 

9.70 

19  54  2!>54 

20 

23    9  44.61 

46.61 

23    6  41.0 

34.8 

10.582  32.57 

11  18.94 

17.52 

9.60 

19  58  25.79 

21 

20  13  58.20 

63i24 

19  53  28.1 

21.6 

10.551 

3350 

11  35.97 

17.42 

950 

20    2  22.35  1 

22 

2)  18  11.03 

1.3.10 

19  39  52.9 

46.0 

10.519  34.42 

11  5254 

17.31 

9.39 

20  6  ism 

23 

23  22  23.08 

2551 

19  25  65.7 

48.5 

10.487  35.33 

12    7.75 

17.19 

958 

23  10  15.46 

24 

23  26  34.36 

36.53 

19  11  37.0 

29.5 

10.454  3652 

12  22.48 

17.07 

9.17 

20  14  12.02 

25 

23  30  44.87 

47.06 

18  56  57.2 

49.4 

10.421   37.09 

12  36.43 

16.95 

9.06 

20  18    857 

26 

20  34  54.59 

56.81 

18  41  56.6 

48.5 

10.388  37.95 

12  49.59 

16.83 

8.95 

20  22    5.13 

27 

20  39    3.52 

5.77 

18  26  35.5 

27.1 

10.355;  38.80 

13    1.95 

16.70 

8.H4 

20  26    1.68  1 

28 

20  43  11.66 

13.93 

18  10  54.4 

45.6 

10.322,  39.62 

13  13i>3 

16i>7 

8.73 

20  89  58J24 

29 

2i)  47  19.00 

21  iK) 

17  54  53.7 

44.6 

10589 

40.43 

13  24.:)2 

16.43 

8.62 

20  33  54.79 

30 

23  51  25.54 

27.85 

17  38  33.8 

24.5 

10556 

4152 

13  34.30 

1659 

8.50 

20  37  51  35 

31 

20  55  31i28 

33.61 

17  21  55.0 

45.4 

10.223 

42.00 

13  43.47 

16.14 

8.39 

20  41  47SW 

Feb.  1 

23  59  36i21 

38.56 

17    4  57.7 

47.8 

10.189 

42.76 

13  51.83 

15.99 

857 

20  45  44.46 

2 

21     3  40.:» 

42.70 

16  47  42.5 

32.3 

10.155 

43.50 

13  59.39 

15.84 

8.16 

20  49  41.01 

3 

21    7  43.63 

46.01 

16  29  63.7 

59.3 

10.121 

4452 

14    6.13 

15.68 

8.04 

20  53  3757 

4 

21  U  46.11 

48.50 

16  12  19.7 

9.1 

10.087 

44.93 

14  12.C6 

15J)2 

7.93 

20  57  34.12 

5 

21  15  47.77 

50.17 

15  54  12.9 

2.0 

10.053 

45.62 

14  17.17 

15.35 

7.81 

21    1  90.68 

6 

21  19  48.62 

51.02 

15  35  49.8 

38.7 

10.019 

4659 

14  21.45 

15.18 

7.70 

21    5  27.23 

7 

21  23  48.65 

51.05 

15  16  70.9 

59.7 

9.985 

46.94 

14  24.91 

1501 

758 

21    9  23.78 

8 

21  27  47.86 

50J% 

14  58  16.5 

5.1 

9.951 

47.58 

14  27.55 

14.84 

7.46 

21  13  20.34  ; 

9 

21  31  4627 

48.67 

14  38  67.0 

55.4 

9.918 

48.19 

14  29.40 

14.66 

7.35 

21  17  16.89  1 

10 

21  35  43.88 

4657 

14  19  42.9 

31.1 

9.884 

48.78 

14  30.45 

14.48 

754 

21  21  13.45  [ 

11 

21  39  40.69 

43.07 

13  59  64.7 

52.7 

9i351 

49.37 

14  30.70 

14.30 

7.13 

21  25  10.00  1 

12 

21  43  36.70 

39.07 

13  40  12.6 

0.5 

9.818 

49.94 

14  30.16 

14.12 

7.02 

21  29    655 

13 

21  47  31.93 

34^29 

13  19  67.1 

54.9 

9.786;  50.49 

14  28.83 

13.93 

em 

21  33    3.11 

14 

21  51  26.40 

28.75 

12  59  48.6 

36.3 

9.754  51J)2 

14  26.74 

13.74 

6.80 

21  36  59.66  ' 

15 

21  55  20.12 

22.45 

12  39  17.7 

5.3 

9.723  51.54 

14  23.89 

13J54 

6.70 

21  40  5651  ' 

16 

21  59  13.09 

15.41 

12  18  34.7 

22J2 

9.6')3 

52.04 

14  20.:«) 

13.34 

659 

21  44  52.77 

17 

22    3    5.34 

7.64 

1 1  57  40.0 

27.5 

9.663 

52J32 

14  15.99 

13.13 

6.49 

21  48  49.32 

18 

22    6  56.89 

59.17 

11  36  33.9 

214 

9.634 

52i)9 

14  10A\S 

12.92 

6.39 

21  52  45.b7 

19 

22  10  47.74 

50.00 

11  15  16.8 

4.2 

9.605 

53.43 

14    557 

12.70 

6.29 

21  56  42.43 

1 

20 

22  14  37.92 

40.16 

10  53  49.1 

36.5 

9.577 

53.86 

13  58.89 

12.48 

6.19 

22    0  38i)e' 

21 

22  18  27.44 

29.66 

10  31  71.3 

58.7 

9.550 

54.28 

13  51.86 

1256 

6.10 

22    4  3553 

22 

22  22  16.34 

18.53 

10  10  23.8 

115 

9.525 

54.68 

13  4450 

12.03 

6.01 

22    8  32.08 

23 

22  26    4.62 

6.78 

9  48  26.9 

14.3 

9.500 

55.06 

13  35.93 

11.80 

5.92 

22  12  9d64 

24 

22  29  52.32 

54.44 

9  26  21.0 

a5 

9.475 

55.42 

13  27.06 

11.57 

5.83 

22  16  25.19 

1 

25 

22  33  39.43 

41.52 

9    3  66.6 

545 

9.451 

55.77 

13  17.61 

11.33 

5,74 

22  20  21.74 

26 

22  37  35.JW 

38.04 

8  41  44.0 

31.7 

9.428  56.10 

13    7.59 

11.09 

6.65 

22  24  185£>; 

27 

22  41  11.961  14.01 

8  19  13.6 

1.4 

9.406  ir6Al 

12  57.03 

10.84 

657 

22  28  14.85  t 

28 

22  44  57.46   59.46 

7  56  35.9 

23.8 

9.3-M   56.71 

12  4.">.!'6 

10.60 

5.49 

22  32  11.40 

29 

22  48  42.42   44.39 

7  33  51J2 

395 

9.363  57.00 

12  34.39 

10.35 

5.42 

22  36    7il5 

30 

22  52  26.89  28.82 

7  10  69.9 

48.1 

9.343  57.26 

12  22.31 

10.10 

5.34 

23  40    450; 

31 

22  56  10.88   12.77 

~  6  47  62.5 

50.8 

9.323  57.51 

4-12    9.74 

16    9JdS 

1    557 

22  44    1.061 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

1 

1 

RIGUT  ASCENSION. 

DECLINATION. 

MOTION. 

Equation 

8«ail- 

Sidereal 

1 

Date. 

of  Time 
for 

diaoiettir 
at 

Time  of 
Semid. 

Sidereal  Time 
of  Mean 

m   _ 

A  wv 

aXI  '  ^»- 

Mean  Koon. 

Ap- 
parent 
Noon. 

44*39 

MeanNooQ. 

Ap- 
parent 
Noon. 

Apparent 
Koon. 

Apparent 
Noon. 

pnming 
Uerid. 

Moou. 

Mar.  1 

h    m      • 
22  43  42.42 

0      *      f« 
-  7  33  51.2 

31J.2 

9.363  57.00 

m     8 
H-12  34.:^ 

,      ,.       m      ■ 
16  10.351     5.42 

h     m     s 
22  36    7.95  I 

2 

22  52  26.8:»|  28.H2 

7  10  59.9 

48.1 

9.343  57.26 

12  22.31 

10.10 

5.34 

22  40    4.50 

3 

22  56  10.H-H    12.77 

6  47  62.5 

50.rt 

9.323,  57.51 

12    9.74 

9.85 

5i27 

22  44     1.06 

4 

22  59  54.41    56.26 

6  24  59.3 

47.8 

9.304,  57.74 

11  56.71 

9.60 

5.21 

22  47  57.61  , 

5 

23    3  37.48 

39.30 

6    1  50.8 

39.5 

9.286,  57.95 

11  43.22 

9.34 

5.15 

22  51  54.16  1 

6 

23    7  21.13 

21.90 

5  38  37.4 

26.2 

9.268  58.15 

11  29.31 

9.08 

5.09 

22  55  50.71 

7 

23  n     2:\6,    4.00 

5  15  1  ».5 

8.5 

9.251   58.34 

11  15.00 

8.82 

5.03 

22  59  47.26  , 

8 

23  14  44.19 

45.88 

4  51  57.5 

46.7 

9.235,  58.50 

11    0.28 

8.57 

4.97 

23    3  43.82 

9 

23  18  25.64 

27.29 

4  28  317 

21.1 

9.219,  58.65 

10  45.18 

8.31 

4.92 

23    7  40.37  , 

!       10 

2\  22    6.72     8.33 

4    4  62.6 

52.2 

9.204  58.78 

10  29.71 

8.06 

4.87*  23  11  36.!»2  | 

11 

23  25  47.44 

49.01 

3  41  30.5 

20.4 

9.189'  58.89 

10  13.87 

7.80 

4.82 

23  15  33.47  , 

12 

2:1  29  27.82 

29.35 

3  17  55.9 

46.0 

9.175  58.99 

9  57.70 

7.54 

4.77 

23  19  30.02  1 

1          13 

2:J  33    7.8I» 

9.37 

2  54  l!).l 

9.4 

9.162  59.08 

9  4122 

7.28 

4.73 

23  23  26.57 

14 

2:5  37  47.67 

49.10 

2  30  40.4 

31.0 

9.151   59.14 

9  24.44 

7.02 

4.6!> 

23  27  23.13 

15 

23  40  27.17   28.56 

2    6  6)4 

51.3 

9.140  59J20 

9    7.3« 

6.76 

4.65 

23  31  19.68 

16 

2:1  44    6.42'    7.76 

1  43  19.3 

10.5 

9.ino!  59.23 

8  50.08 

6.50 

4.62 

23  35  16.23 

17 

23  47  45.45   4675 

1  19  37.5 

29.0 

9.121   59.25 

8  32.56 

6J23 

4.59 

23  39  12.78 

18 

23  51  24.28   25.54 

0  55  55.3 

47.1 

9.113  59.26 

8  14.85 

5.96 

4.57 

2:^  43    9.33 

19 

23  55    2.92     4.13 

0  32  13.1 

5.2 

9.106  59i^ 

7  56.95 

5.69 

4.55 

23  47    5.88 

20 

23  58  41.41 

42.57 

—  08  31.3 

23.7 

9.101'  59.23 

7  38.89 

5.42 

4i>3 

23  51     2.43 

21 

0    2  19.77 

20.89 

-h  0  15    9.9 

17.2 

9.006  59i20 

7  20.70 

5.14 

4.51 

23  54  58.99 

22 

0    5  58.02   59.09 

0  38  50.1 

57.1 

9.0<i2  59.15 

7    2.40 

4.86 

4.49 

23  58  55.54 

23 

0    9  36.19   37.21 

1     2  28.9 

35.6 

9.089]  59.08 

6  44.02 

4.58 

4.48 

0    2  52.09 

24 

0  13  14.30    15.28 

1  26    6.0 

12.4 

9.087,  59.00 

6  25.58 

4.30 

4.47 

0    6  48.64 

25 

0  16  52.37 

53.31 

1  49  41.0 

47.1 

9.086  58.91 

6    7.11 

4.02 

4.46 

0  10  45.19 

26 

0  20  30.44 

31.32 

2  13  13.6 

19.4 

9.086  58.83 

6  48.63 

3.74 

4.46 

0  14  41.75 

27 

0  24    8.50 

9.33 

2  36  43.5 

48.9 

9.086  58.68 

5  30.14 

3.45 

4.46 

0  18  38.30 

26 

0  27  4659 

47.38 

3    0  10.:J 

15.3 

9.088  58.55 

5  11.68 

3.17 

4.46 

0  22  34.85 

2J 

0  31  24.74 

25.48 

3  23  33.7 

38.4 

9.091   58.40 

4  53.28 

2.88 

4.47 

0  26  31.40  , 

30 

0  35    2.96 

3.65 

3  46  53.3 

57.7 

9.094  58.23 

4  34.95 

2.60 

4.48 

0  30  27.95  ' 

31 

0  38  41.25 

41.90 

4  10    8.7 

12.8 

9.098  58.05 

4  16.70 

2.31 

4.49 

0  34  24.51 

Apr.  1 

0  42  19.65 

2)25 

4  33  19.6 

23.4 

9.103  57.85 

3  58.55 

2.03 

4.50 

0  38  21.06 

2 

0  45  58.17   5f^.73 

4  56  25.6 

29.1 

9.108  57.64 

3  40.52 

1.75 

4.52 

0  42  17.61 

3 

0  49  36.82   37.3:1 

5  19  26.5 

2!».7 

9.113  57.42 

3  22.62 

1.47 

4.54 

0  46  14.16 

4 

0  53  15.61 

16.08 

5  42  21.7 

24.6 

9.120:  57.18 

3    4.87 

1.19 

4.56 

0  50  10.71 

5 

0  56  54.57 

54.99 

6    5  10.9 

13.5 

9.127'  56.92 

2  4758 

0.91 

4.59 

0  54    7.27 

6 

1     0  33.71    34.08 

6  27  53.9 

56.2 

9.134  56.65 

2  29.87 

0.66 

4.62 

0  58    3.82 

7 

1    4  13.04    13.37 

6  50  30.2 

32.2 

9.142  56.37 

2  12.66 

0.37 

4.65 

1     2    0.37 

d 

1     7  62.58   52.87 

7  12  59.4 

61.2 

9.151   56.07 

1  55.65 

16    0.10 

4.68 

1    5  56.92 

9 

1  11  32.34    32.59 

7  35  21.2 

22.8 

9.161   55.75 

1  38.86 

15  59.83 

4.72 

1    9  53.47 

10 

1  15  12.34    12J55 

7  57  35.3 

36.7 

9.172  55.42 

1  22.30 

59.36 

4.76 

1  13  50.03 

11 

1  18  52.59   52.76 

8  19  41.3 

42.4 

9.183  55.07 

1    6.00 

59.2!) 

4.80 

i  17  46.58 

12 

I  22  33.1 1    33.24 

8  41  38.9 

3I».7 

9.195  54.71 

0  49.98 

59.03 

4.84 

1  21  43.13 

13 

I  26  13.92,  14.01 

9    3  27.7 

28.2 

9.207  54.34 

0  34.25 

58.76 

4.89 

1  25  39.68 

14 

1  29  55.04 

55.08 

9  25    7.5 

7.8 

9J220|  53.96 

0  18.82 

58.50 

4Jd4 

1  29  36iM 

15 

1  33  36.48   36.48 

9  46  37.9 

38.0 

9.234  53.56 

-♦-  0    3.7f 

58.23 

4.99 

1  33  32.79 

16 

1  37  1825^  18.22 

10    7  58.5 

58.4 

9.248  53.15 

—  0  11.08 

57.97 

5.05 

1  37  29.34 

17 

1  41     0.39     0.32 

10  29    9.0 

8.7 

9.263  52.73 

0  25.50 

57.71 

5.10 

1  41  25.89 

Id 

1  44  42.90   42.80 

10  50    9.1 

8.6 

9.280  52.28 

0  39.53 

57.45 

5.16 

1  45  22.45 

19 

1  48  25iJl 

25.67 

11  10  58.6 

.57.9 

9J297,  51.83 

0  53.17 

67.19 

5i22 

1  49  19.00  ] 

20 

1  52    9.13 

8.96 

11  31  37.0 

36.1 

9.314  51.37 

1    6.40 

56.93 

5iW 

1  53  15.55  1 

21 

1  55  52.89 

52.68 

11  52    4.1 

3.1 

9.332  50.89 

1  19.21 

56.67 

5.34 

1  57  12.11 

22 

1  59  37.09   36.85 

12  12  19.5 

18.3 

9.351   50.39 

1  31.56 

56.41 

5.40 

2    1    8.66 

23 

2    3  21.75   21.48 

12  32  2:1.0 

21.6 

9.371   49.89 

1  43.44 

56.15 

5.47 

2    5    5.21  1 

24 

2    7    6.88     6.58 

12  52  14.2 

12.7 

9.392  49.37 

1  54.85 

55.89 

5.54 

2    9    1.77 

25 

2  10  52.50   52.17 

13  11  52.7 

51.1 

9.413  48.83 

2    5.77 

55.63 

5.61 

2  12  58.32 

26 

2  14  :«.63   38.27 

13  31  18.4 

16.6 

9.434   48J29 

2  16.20 

55.38 

5.68 

2  16  54.87 

27 

2  18  ^J26   24.1K) 

13  50  30.8 

28.9 

9.455  47.74 

2  2612 

55.13 

5.75 

2  20  51.43 

26 

2  22  12.45    12.05 

14    9  2».7 

277 

9.477  47.17 

2  35JS0 

54.88 

5.83 

2  24  47.98 

21) 

2  25  6i).l5|  59.73 

14  28  14.7 

12.6 

9.49!)  46.58 

2  44.34 

54.6:i 

5.90 

2  28  44.53 

30 

2  29  48.38   47.93 

14  46  45.5 

43.3 

9.521   45.98 

2  52.67 

54.3!) 

5.98 

2  32  41.09 

31 

2  33  37.15   36.68 

+  15    4  61.7 

59.4 

9.544   45..37 

—  3    0.46 

15  54.15 

1     6.06 

2  36  37.64 
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AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

APPARENT 

APPARENT 

HOURLY 

RIQUr  ASOKNSION. 

DECLINATION. 

MOTION. 

EqaatiDn 

8«irf- 

Siderwil 

Dftto. 

of  Time 
for 

dUuieter 
at 

Time  of 

SidfTMlTkM 

ofMmu       , 

M    _ 

A   m^ 

Right 
AM*ea- 

■iOQ. 

Moui  Noou< 

Ap. 

IMrent 
Noon. 

M«inNoon. 

Ap- 
parent 
Moon. 

BecU- 
nation. 

Apparent 
Noon. 

Apparent 

pnMiinr 
Merid. 

Nooo. 

May  1 

h    m      ■ 
2  33  37.15 

36*68 

+15°  4  617 

5^U 

9.544 

4^37 

m     8 
—  3     0.46 

1^  5i'.15 

m      8 

1    6.C6 

h     m    s 
2  36  37.64 

2 

2  37  26.47 

25.99 

15  23    3.1 

0.8 

9.567 

44.75 

3     7.70 

53.91 

6.14 

2  40  3450 

3 

2  41  16.35 

15.84 

15  40  49.4 

47.0 

9.590 

44.11 

3  14.38 

53.68 

652 

2  44  30.75 

4 

2  45    6.78 

6.!K 

15  58  20.1 

17.7 

9.613  43.45 

3  2051 

53.45 

6.30 

2  48  27M 

5 

2  48  57.76 

5751 

16  15  34.9 

32.5 

9.636 

42.78 

3  26.00 

53.22 

&38 

2  52  23.86 

C 

2  52  49.29 

48.72 

16  32  33.4 

30.9 

9.650 

42,10 

3  31.12 

53.00 

6AG 

2  56  20.41 

7 

2  56  41.37 

40.79 

16  49  15.4 

12.0 

9.682 

41.41 

3  :©59 

52.78 

654 

3    0  16i)7  ! 

8 

3    0  34.0] 

33.42 

17    5  40.8 

38.3 

9.705 

40.71 

3  3!).50 

6256 

6.62 

3    4  13X2' 

0 

3    4  2751 

26.61 

17  21  495 

46.7 

9.728 

30,98 

3  42.86 

52.35 

6.70 

3    8  10X8 

10 

3    8  2J.96 

20.35 

17  37  40.1 

37.6 

9.751 

3955 

3  45.66 

52.14 

6.78 

3  12    6.63 

11 

3  12  15.27 

14.65 

17  53  13.1 

10.6 

9.775 

3851 

3  47.91 

51.04 

6.86 

3  16    3.10 

12 

3  16  10.13 

9.51 

18    8  28.1 

25.6 

9.7!)8 

37.75 

3  49.61 

51.74 

6i)5 

3  19  50.74 

13 

3  29    5.55 

4.92 

18  23  24.0 

22.5 

9JS1 

36.98 

3  50.75 

5154 

7.C4 

3  23  56.30 

14 

3  24    1.53 

OM 

18  38    3.1 

0.8 

0.844 

3a20 

3  51.33 

51.35 

7.12 

3  27  52.85 

15 

3  27  58.07 

57.44 

18  52  22.5 

20.3 

90367 

35.41 

3  51.35 

51.15 

7.20 

3  31  4D.41 

16 

3  31  55.16 

54.53 

19    6  22.7 

20.5 

9.891 

34.61 

3  50.81 

50.96 

758 

3  35  45^6 

17 

3  35  52.81 

52.18 

19  20    3.5 

1.3 

dMA 

33.79 

3  49.72 

5o.n 

7.36 

3  »)  4252 

Id 

3  39  51  .(.2 

50.30 

19  33  24.6 

22.5 

9i)37 

32.97 

3  48.06 

i:o.58 

7.44 

3  43  39X7 

It) 

3  43  4!).79 

49.16 

19  46  25.9 

23.9 

9i)69 

32.14 

3  45.85 

50.39 

7.52 

3  47  35X>) 

20 

3  47  49.11 

48.49 

19  59    7.0 

5.1 

9.983 

3159 

3  43.08 

5051 

7.60 

3  51  3S.18 

21 

3  51  48.00 

48.38 

20  11  27.6 

25.8 

10.006 

30.43 

3  39.75 

50.03 

758 

3  53  28.74 

22 

3  55  49.41 

48.81 

20  23  27.6 

25.8 

10.020 

29.56 

3  35.8c< 

49.85 

775 

3  59  255.)  1 

23 

3  59  53.38 

40.79 

20  35    6.8 

5.1 

10.052 

28.69 

3  31.47 

49.67 

im 

4    321.tS 

24 

4    3  51.88 

51.30 

20  46  24.9 

23.3 

10.074 

27.81 

3  2652 

4950 

7.90 

4    7  18.41 

25 

4    7  53.91 

53.34 

20  57  21.6 

20.1 

10.0C6 

26.92 

3  21.05 

49.33 

7.97 

4  11  14X6  . 

26 

4  11  56.46 

55.91 

21    7  56.7 

55.3 

10.117 

26.02 

3  15.06 

49.17 

8.04 

4  13  1152! 

27 

4  15  59.52 

58.98 

21  18  10.1 

8.7 

10.137 

25.10 

3    8.56 

49.01 

8.10 

4  19    HX7 

2d 

4  20    3.07 

2.55 

21  28    1.4 

0.1 

10.157 

24.17 

3    1.57 

48.85 

6.16 

4  23    4.63 

2i) 

4  24    7.10 

6.60 

21  37  30.6 

20.4 

10.177 

S3.24 

2  54.1C 

48.70 

852 

4  27    1.19 

30 

4  28  11.59 

11.11 

21  46  37.3 

36.3 

10.196 

22.31 

2  46.17 

4855 

858 

4  30  57.74 

31 

4  32  16.53 

16.07 

21  55  21.4 

20.4 

10514 

21.36 

2  3779 

48.40 

8.34 

4  34  54I» 

Jqdo  1 

4  36  21.8!) 

21.46 

22    3  42.7 

41.8 

10531 

20.4C 

2  2d.!)7 

4856 

8.4G 

4  3d  50.«6 

2 

4  40  27.66 

27.26 

22  11  41.0 

405 

10.247 

10.44 

2  19.75 

48.13 

8.46 

4  42  47.41 

3 

4  44  33.H1 

3:j.44 

22  19  16.1 

15.4 

10.263 

18.47 

2  10.16 

48.00 

851 

4  46  43.1/7 

4 

4  43  40.32 

39.98 

22  26  27.8 

275 

10.27d 

17.5C 

2    052 

47.88 

856 

4  50  4053 

5 

4  52  47.17 

46.86 

22  33  16.1 

15.6 

105L5 

1652 

1  40.93 

47.77 

851 

4  54  37  08 

6 

4  56  54.35 

54.07 

22  39  40.7 

40.3 

10.305  15.53 

1  39.31 

47.66 

8.66 

4  58  33.(>l 

7 

6    1    1.82 

1.57 

22  45  41.4 

41.1 

10.316  14.54 

1  28.3! 

4755 

8.70 

5    2  3050 

8 

5    5    9.56 

19.34 

22  51  185 

17.!) 

10.3271  1354 

1  17.19 

47.44 

8.74 

5    6  2a75 

9 

6    9  \7JJ6 

17.3d 

22  56  30.9 

30.7 

10.338  12J>3 

1    5.75 

47.34 

a78 

5  10  230)1 

10 

5  13  25.79 

1^.64 

23    1  19.5 

10.3 

10.347  1152 

0  54.07 

4755 

8US2 

5  14  inj?7 

11 

5  17  34.23 

34.11 

2:J    5  43.7 

43.5 

10.336  1050 

0  42.17 

47.16 

8.85 

5  18  16.42 

12 

5  21  42.87 
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23    9  43.5 

43.4 
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47.07 

8i:J7 

5  22  ]2iid 

13 
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23  13  18.8 

18.8 
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14 
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0.63 
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sm 
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15 

6  34    9.r3 

9.76 
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8.93 
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16 
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0  19.74 

46.75 

8.95 
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17 
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34.1 
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Id 
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10.391 

3.32 

0  45.30 
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19 

5  5U  47.04 
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13.3 

10.393 
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0  58.17 
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21 
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23  26  55.8 

55.8 
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5  53  45.43 

21 
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13.5 
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8.98 
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22 
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15.75 
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23 
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23  26  34.3 
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em 

6    5  35.10 

24 

6  U  34.34 

34.70 

23  25  37.6 

37.4 

10.391     2.88 

1 
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46.28 

8.V6 

6    9  3lJe6 

25 

6  15  43.67 

44.07 
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10.387     3.01 

2  I5.4H 

46.24 

8iM 

6  13  2852 

26 

6  19  52.91 

53.34 

23  22  30.1 
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2  28.15 

465n 

8.!2 

6  17  24.78 

27 

6  24    2.02 

2.40 

2:5  20  19.3 

10.1 

10.377,    5.r6 

2  40.71 

46.17 
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6  21  81.33 

23 
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23  17  43.!) 

43.6 
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29 
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j 
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46.13 
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30 
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SOLAR    EPHEMBRIS,    1867.       331 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Bite. 


Jdy  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

26 
27 
26 

2,) 
30 

31 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

J5 
16 
17 
18 

19 

30 
21 
22 
23 
24 

25 
26 
27 
26 

29 

30 
31 


APPARBVT 
RIGUr  ASCENSION. 


lf«ui  Nooo. 


h 
6 
6 
6 
6 
6 


m  ■ 
40  36.76 
44  44.89 
48  52.74 
U.2J» 
7.52 


Ap. 
piirait 
Noon. 


53 
57 


37.37 

45.53 

53.41 

0.91» 

8;i25 


7  1  14.41   15.16 

7  5  2)91    21  .6j) 

7  9  27.03.  27.?^3 

7  13  32.74,  33i36 

7  17  38.02   38.87 


7  21  42.86 
7  25  27.25 
7  29  51.16 
7  3:J  54.59 
7  37  57i>2 

7  41  59.95 
7  46  1.88 
7  50  3.29 
7  54    4.17 

7  58    4.52 

6  2    4.33 

8  6  3.60 
8  10    2.:)2 

8  14    0.48 

8  17  58.07 

8  21  55.09 
8  25  51.53 
8  29  47.39 
8  33  42.67 
8  37  37.36 

8  41  31.44 
8  45  24.D2 
8  49  17.79 
8  53  10.04 

8  57    1.67 

9  0  52.70 
9  4  43.11 
9  8  32J)0 
9  12  22.08 
9  16  10.67 

9  19  58.67 
9  23  46.08 
9  27  32.92 
9  31  19.19 
9  35    4.90 

9  38  50.07 
9  42  34.71 
9  46  18.84 
9  50  2.47 
9  53  45.61 


9 
10 
10 
10 
10 


57 
I 
4 

8 
12 


28.28 
10.49 
52.26 
33.60 
14.53 


10  15  55.05 
10  19  35.17 
10  23  14.91 
10  26  54.29 
10  30  33.31 

10  34  ]1.96| 
10  37  50.32! 


43.73 
48.14 

52.Ji7 
5552 
5847 

6^JQ2 
2.86 
4.28 
5.17 
5.53 

5.35 
4.62 
3.32 
1.50 
59.09 

56.11 
52.55 
48.41 
43.68 
38.36 

32.44 
25.91 
18.76 
11.00 
2.62 

53.63 
44.02 
33.7i) 
22.95 
11.52 

59.49 
46.87 
33.68 
19.92 
5.60 

50.74 
35.34 
19.44 
3M 
46.15 

28.78 
10.95 
52.68 
3:5.98 
14.87 

55.35 
35.43 
15.13 
54.46 
33.43 

12.C6 
50J55 


APPARENT 

DBCLlNA'iiON. 

Ap- 

parent 

Noon. 

O   1   I* 

h 

■+-23  7  31.0 

30.5 

23  3  18.1 

17.4 

22  58  41.0 

40J2 

22  53  39.9 

39.0 

22  48  14.9 

.13.9 

22  42  26.1 

25.0 

22  :«  13.7 

12.5 

22  29  37.9 

36.6 

22  22  38.7 

37.3 

22  15  16.4 

14.9 

22  7  31.1 

29.4 

21  59  22.9 

21.0 

21  50  52.2 

50.2 

21  41  59.0 

56.9 

21  32  43.6 

41.4 

21  23  6.2 

3.9 

21  13  7.0 

4.6 

21  2  46.1 

43.5 

20  52  3.8 

1.1 

20  40  60.4 

57.6 

20  29  36.1 

33.2 

20  17  51.0 

47.9 

20  5  45.5 

42.3 

19  53  19i) 

16.7 

19  40  34.4 

31.1 

19  27  29.1 

25.7 

19  14  4.5 

1.0 

19  0  20.7 

17.1 

18  46  18.1 

14.4 

18  31  56.9 

535 

18  17  17.5 

13.8 

18  2  2J.2 

16i> 

17  47  5.1 

1.4 

17  31  32.7 

28.8 

17  15  43.1 

39.2 

16  50  36.8 

32.9 

16  43  14.0 

10.1 

16  26  35.1 

31.2 

16  9  40.3 

36.5 

15  52  29.9 

26.1 

15  35  4.2 

0.4 

15  17  2:J.6 

19J) 

14  59  28.4 

24.8 

14  41  18.9 

15.3 

14  22  55.3 

51.8 

14  4  17.9 

14.5 

13  45  27.0 

23.7 

13  36  23.0 

19.8 

13  7  6.1 

3.1 

12  47  36.7 

33.8 

12  27  55.1 

52.4 

12  7  61.5 

59.0 

11  47  56.2 

53.9 

11  27  39.7 

37.5 

11  7  12.2 

105 

10  46  34.1 

32.4 

10  25  45.6 

44.2 

10  4  47.2 

45.9 

9  43  39.0 

38.0 

9  22  21.5 

20.8 

9  0  55.1 

54.7 

H-  8  39  20.0 

19.8 

HOURLY 
UOTION. 


Rl«*»t     D^i 
Mon. 


»      *l      II 
10.344  10.03 

10.332  11.04 

10.3201  12.04 

10.307,  13.04 

10593,  14.04 

10579.  15.03 
10.262  16.01 
10545;  16.98 
105281  17.95 
10510|  18i)l 

10.1f)2  19.86 
10.173,  20.81 
10.153  21.75 
10.132  22.68 
10.111!  23.59 


10.090 
10.C69 
10.048 
li».026 
10.004 

9.981 

9.935 
9.912 

9.888 

9.864 
9.840 
9.816 
9.7J'l 
9.766 

9.741 
9.715 
9.689 
9.664 
9.638 

9.613 
9^37 
9.562 
9.53C5 
9.513 

9.488 
9.463 
9.43!) 
9.416 
9.393 

9.371 
9.349 
9.329 
9.309 
9589 

9569 
9550 
9531 
9513 
9.195 

9.179 
9.163 
9.149 
9.132 
9.118 

9.104 
9.090 


24.50 
25.41 
26.31 

2750 
28.08 

28.94 
2!ii» 
30.65 
31.48 
32.30 

33.11 
33.12 
34.72 
35.49 
3656 

37^)2 
37.77 
38.49 
3951 
39.92 

40.61 
41.20 
41.95 
42.61 
4355 

43.88 

44.50 
45.10 
45.69 
4657 

46.84 

47.40 
A7m 
48.46 

4QM 

49.48 
49.97 
50.45 
50.92 
51.36 

51.80 
5252 
52.63 
63.03 
53.42 

53.79 
54.14 


Equation 
ofTiiue 

for 

Apparent 

Noon. 


m 

3 

3 

3 

4 

4 

4 
4 
4 
4 
5 


2953 
40.80 
52.09 
3.10 
13.77 

24.10 
34.(5 
43.62 
52.77 
1.49 

9.77 
17.61 
24.«.'6 
31.82 
3850 

44.08 
49.45 
54.30 
58.62 
2.41 

5.66 

8.38 

10.54 

12.14 

13.17 

13.63 
13.52 
12.82 
11.53 
9.66 

750 

413 

0.43 

56.12 

5150 

45.67 
39.52 
32.75 
25.38 
17.42 

8.86 
59.72 
50.00 
39.72 

28.t98 


5 
5 
5 
5 

5 
5 
5 
5 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
5 
5 

5 
5 
5 
5 
6 

5 
4 
4 
4 
4 

4  17.49 

4  5.58 

3  53.16 

3  40.24 

3  26.83 


3 
2 
2 
2 
2 

1 
1 
1 
1 
0 


12.95 
58.60 
43.81 
28.60 
12i)8 

56.96 
40J>1 
23.70 
eJS3 
49.00 


0  31.13 
0  12.92 


8«nii- 
dianieter 

at 
Apparent 

Noon. 


Sidereal 
Time  of 
Senitd. 
pMMing 
MeficL 


m 
1 


1^  4^.1 1 
46.10 
46.10 
46.11 
46.12 

46.14 
46.17 
4650 
4653 
4657 

46.31 
46.35 
46.40 
46.45 
46.51 

4657 
46.63 
46.70 
46.77 
46.84 

46i)l 

46.99 

47.071 

47.16 

4755 

47.34 
47.44 
4755 
47.66 
47.78 

47.90 
48.03 
48.16 
48.29 
48.43 

4856 
48.73 
48.88 
49.04 
4950 

49.37 
4954 
49.71 

49i^ 
50.06 

5054 
60.42 

50.60 
50.78 
60.97 

51.16 
51.35 
5154 
61.74 
51.94 

52.15 
62.36 
5257 
52.79 
53.01 

6354 
15  53.47  1 


8.78 
8.75 
8.71 
8.67 
8.62 

857 
852 
8.47 
6.42 
6.36 

6.30 
854 
8.17 
8.10 
8.03 

7.96 
7.88 
7.81 
7.73 
7.65 

7.57 
7.49 
7.41 
7.33 
754 

7.16 
7.07 
6.99 
6.90 
6.82 

6.73 
6.65 
6.56 
6.48 
6.39 

6.31 

6521 

6.14 

6.05 

5X6 

6.88 
5.80 
5.72 
5.64 
556 

5.48 
5.40 
5.32 
555 
5.17 

6.10 
6.03 
4.97 
44)0 
4.84 

4.78 
4.72 
4.66 
4.61 
456 

451 
4.46 


Sidereal  TloM 

OfMOHl 

Noon. 


h 
6 
6 
6 
6 
6 


756 
4.12 
0.67 
48  57.2:J 
52  53.79 


m 
37 
41 
45 


6  66  50.34 

7  0  46S)0 
7  4  43.46 
7  6  40.01 
7  12  3657 


7 
7 
7 
7 

7 


16  33.13 
20  2!h68 
24  26.24 
28  22.80 
32  19.35 


7  36  15.91 
7  40  12.46 
7  44  9.02 
7  48  558 
7  52    2.13 

7  55  68.69 

7  59  5554 
6    3  61.80 

8  7  48.36 
8  11  44.91 

8  15  41.47 
8  19  38.02 
8  23  3458 
6  27  31.13 
8  31  27.69 

8  35  2454 

8  39  20.79 
8  43  17.35 
8  47  13.90 
8  51  10.46 

8  55    Y.C2 

8  59    3.57 

9  3  0.12 
9  6  56.68 
9  10  5353 

9  14  49.79 
9  18  46.34 
9  22  42.90 
9  26  39.45 
9  30  36.00 

0  34  32.56 
9  38  29.11 
9  42  25.66 
9  46  2252 

9  50  18.77 


964 

9  58 

10    2 

10    6 

10  10 


15.32 

11.88 

8.43 

4.98 

1.54 


10  13  58.09 
10  17  64.64 
10  21  6150 
10  25  47.76 
10  29  44.30 

10  33  40.85 
10  37  37.41 


Hon.  — for  Mtan  lotnral  of  SeinldianMter  paaatng  the  MarldiMi,  ■abtraet  Oi.18  from  tha  aUkreal  Intarval. 


332        SOLAR    EPHEMERIS,    1867. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Dftto. 


Sept 


Oct. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
Iti 
19 

20 

21 
22 
23 
24 
25 

26 
27 
26 

29 
30 

1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


APPARENT 
RIGHT  ASCENSION. 


Mean  Nooo. 


h  m  f 
10  41  28.34 
10  45  6.06 
10  48  43.48 
10  52  20.62 
10  55  57.50 


10 
11 

n 

11 
11 

11 
11 
11 
11 
11 

11 
II 
11 
11 
11 

II 
11 
12 
12 
12 


59  34.13 

3  10.54 

6  46.74 

10  22.75 

13  58.60 


17 
21 
24 
28 
31 


34.30 

9.88 
45.36 
20.77 
56.11 


35  31.43 
39  6.74 
42  42.08 
46  17.45 

49  52.89 

53  28.40 

57  4.02 

0  39.76 

4  15.64 

7  51.68 


12  11  27.90 
12  15  4.32 
12  18  40.95 
12  22  17.80 
12  25  54.90 

12  29  32.25 
12  33  9.88 
12  36  47.81 
12  40  26.05 
12  44  4.63 

12  47  43.56 
12  51  22.86 
12  55  2.55 

12  58  42.66 

13  2  23Ji20 

13  6  4.20 
13  9  45.69 
13  13  27.67 
13  17  10.17 
13  20  53i23 

13  24  36.86 
13  28  21.08 
13  32  5.91 
13  35  51.37 
13  39  37.48 

13  43  24iJ5 
13  47  11.71 
13  50  59.86 
13  54  48.70 
13  58  38.25 


14 
14 
14 


2 

6 
10 


14  14 
14  17 

14  21 
14  25 


28.54 
19.57 
11.35 

3.88 
57.17 

51.24 

46.08 


Ap- 
parent 
Noon. 


28.33 
6.00 
43.37 
20.46 
57.29 

33.87 

10.2:^ 

46.38 
22.34 
58.14 

33.79 
9.32 
44.75 
20.10 
55.39 

30.66 
5.92 
41.20 
16.52 
51.91 

27.37 
2.93 
38.61 
14.44 
50.43 

26.60 
2.1*7 
39.55 
16.35 
53.39 

30.6.9 

8J27 

46.15 

24.35 

2.88 

41.76 
21.01 
0.65 
40.72 
21i22 

2.18 
43.62 
25.56 

8.02 
51.03 

34.62 
18.81 
3.60 
49.02 
35.09 

21.83 

9i% 

57.38 

46i20 
35.73 

25.99 

17.00 

8.76 

IJ27 

54.54 

48.59 
43.42 


APPARENT 
DECLINATION. 


Mean  Noon. 


o   «  Ji 

H-  8  17  36.5 
7  55  45.1 
7  33  46.0 
7  11  39.6 
6  49  26.2 


6 
6 
5 
5 
4 

4 

4 
3 
3 
3 

2 
2 
1 
1 
1 


27  6.2 
4  39.9 
42  7.6 
19  29.6 
56  46.3 


33 
11 
48 
25 
2 


58.0 
4.9 
7.4 

5.8 
0.5 


38  51.7 
15  39.8 
52  25.1 
29  7.9 
5  48.5 


0  42  27.3 
0  19  4.6 
0  4  19.3 
0  27  44.0 
0  51  9.1 


1 
1 
2 
2 
2 

3 
3 
3 
4 
4 


14 
37 
1 
24 
47 


34.3 
59.3 
23.7 
47.1 
69.1 


11  29.3 
34  47.4 
57  63.1 
21  16.0 
44  25.6 

5  7  31.7 

5  30  33.7 

5  53  31.4 

6  16  24.5 

6  39  12.6 

7  1  55.2 
7  24  32.1 

7  46  62.0 

8  9  27.2 
8  31  44.7 

8  53  55.0 

9  15  57.7 
9  37  52.4 

9  59  38.8 
10  21  16.5 


10 
11 
11 
11 
12 


42  45.2 

3  64.4 

25  13.7 

45  72.8 
6  61.1 


12  27  38.3 

12  47  64.0 

13  8  17.8 
13  28  19.2 

13  47  67.9 

14  7  43.3 
-14  26  65.1 


Ap- 
parent 
Noon. 


36.6 
45.5 
46.7 
40.6 
27.5 

7.8 
41.8 

9.9 
32.2 
49.3 

61.31 

8.5 

11.3 

10.1 

5.2 

56.8 
45.2 
30.8 
14.0 
55.0 

34.1 
11.7 
11.8 
36  J2 
1.0 

25.8 
50.5 
14.6 
37.7 
59.4 

19.3 
37.1 
52.6 
bJ2 
14.5 

20.4 
22.2 
19.6 
12.5 
0.3 

42.7 
19.5 
50.1 
14.2 
31.6 

41.8 
44.4 
39.0 
25.3 
2.9 

31.5 
50.7 
0.0 
5.9.1 
47.4 

24.6 

50.4 

4.3 

5.8 
54.6 

30.1 
52.0 


HOURLY 
MOTION. 


*******    I  IVcH- 
alon.    ,«^^ 


9.077 
9.064 
9.053 
9.042 
9.031 

9.021 1 

9.012 

9.004 

8.997 

8i)91 


54.48 
54.81 
55.11 
55.41 
55.70 

55.W 
56J22 
56.47 
56.70 
56.91 

BJd&o\  57.11 
8X>80'  57.30 
8.976  57.48 
8.974  57.64 
8.972,  57.79 


8.9n' 
8.971 , 
8.972 
8.975 
8.978^ 

8.982 
8.987 
8.9!)2 
8.999 
9.006 

9.014 
9.022 
9.031 
9.041 
9.051 


57.93 
58.05 
58.16 
58.26 
58.35 

58.41 
58.47 
58.51 
58..53 
58.55 

58.54 
58.52 
58.49 
58.45 
58.38 


9.062  58.30 
9.074,  58.20 
9.087.  58.09 
9.100  57i)7 
9.114  57.83 


9.129 
9.145 
9.162 
9.180 
9.199 

9.218 
9J2.19' 
9.2601 
9.283 
9.31  >6 

9.330! 

9.382 
9.408; 
9.435; 

9.462' 

9.491 

9.5201 

9.549 

9.580 

9.61 1 
9.642 
9.673 
9.705 
9.737 

9.769 
9.801 


57.67 
57.49 
57.30 
57.10 
56.89 

56.66 
56.41 
56.15 

55.88 
55.58 

55J27 
54.95 
54.61 
54.25 

53.88 

53.50 
53.T)9 
52.67 
52.24 
51.79 

51.32 
50.82 
50.31 
49.78 
49Si4 

48.69 
48.12 


Equation 

of  Time 

for 

Apparent 
Noon. 


m 
0 


5.60 
0  24.43 
0  43.56 

2.97 
22.63 


1 
1 


1 
2 
2 
2 
3 

3 
3 
4 
4 
4 

5 
5 
5 
6 
6 

6 
7 
7 
7 

8 


42M 

2.60 

23.03 

4357 

457 

25.11 
46.08 
7.16 
28.31 
49.50 

10.72 
31.96 
53.18 
14.35 
35.45 

56.48 
17.41 
38.22 

58.89 
19.40 


8  39.73 

8  59.86 

9  19.77 
9  39.47 
9  58.93 


10 
10 
10 
11 
11 


18.12 
37.04 
55.66 
13.97 
31.94 


11  49.57 

12  6.82 
12  23.67 
12  40.12 

12  56.13 

13  11.69 
13  26.76 
13  41.33 

13  55.38 

14  8.88 


14 
14 
14 
14 
15 


21.80 
34.13 
45.85 
56.1M3 
7.41 


15  17.21 
15  26.31 
15  34.721 
15  42.43 
15  49.43 

15  55.71 

16  1.24 
16  6.02 
16  10.05 
16  13.31 

16  15.81 
16  17.55 


Semi- 
diameter 

at 
Apparent 

Noon. 


Sidereal 

Time  of 

Seuiid. 

pairing 

Uerid. 


m 


li  5^.701 1 
53.93i 
b4.17 
54.41 
54.66 

54.91 
55.16 
55.41 
55.66 
55.92 

56.18 
56.44 
56.70 
56.95 
57.21 

57.47 
57.73 
S8.1»9 
58.25 
58.51 

58.77 
59.03 
59.30 
59.56 
59.83 


15 
16 


16 


0.10 
0.37 
0.64 
0.92 
1.20 

1.48 
1.76 
2.05 
2.34 
2.62 

2.90 
3.18 
3.46 
3.74 
4.02 

4.30 
4.58 
4.85 
5.13 
5.40 

5.67 
5.94 1 
6.21 ! 
6.47, 
6.74 

7.00 
7.26 
7.52 

7.78 
8.04 

8.30 
8.56 
8.82 
9.08 
9.34 

9.59 
9.84 


4.42 
4.37 
4.33' 
4.29i 
4.26' 

4.23 
4.20 
4.171 

4.15; 

4.131 

4.1  ij 

4.09- 
4.08i 
4.07' 
4.061 


4.06 
4.('6' 
4.061 
4.16" 
4.07! 

4.081 
4m 
4.1  li 
4.13 
4.15 

4.lP* 
4.21 
4.24 
4iW 
4.32 

4.36 
4.40 
4.45 
4.50 
4.55 

4.61 

4.67' 

4.73 

4.80 

4.W7; 

4.94! 
5.01' 

6.(H)i 
5.17' 
5J25 


5.33! 
5.42 
5.51, 

5.601 
5.691 

5.79 

5.88, 
5.!t8 
6.08 
6.18 

6.28 
6.39 
6.50 
6.61 
6.72 


6i*3 
6.!M 


Sideml  Time 
oTMcM 

Noon. 


Ii  m  • 
0  41  33il6 
0  45  30.51 
0  49  27.06 
0  53  2:^.62 
0  57  a).l7 


1  ia72 

5  1357 

9    9.r%3 

13    6.38 


1  17    2il3 

1  20  ,^9.48 
1  24  56.03 
1  28  52.58 
1  32  4!».14 
1  36  45.69 

1  40  4254 
I  44  38.79 
1  48  35.35 
1  52  31.90 

1  56  28.45 

2  0  25.00 
2  4  21.55 
2  8  18.10 
2  12  14.66 
2  16  1151 

2  20  7.76 
2  24  4.31 
2  28  OJ^ 
2  31  r>7.41 
2  35  53.97 

2  39  5«i52 
2  43  47.07 
2  47  43.62 
2  51  40.17 
2  55  36.72 

2  59  :Q58 

3  3  2!».d3 
3  7  26.38 
3  11  22.113 
3  15  19.48 

3  19  16.04 

3  23  12.59 

3  27  9.14 

3  31  5.6!> 

3  35  255 

3  38  58.80 
3  42  55.35 
3  46  51.90 
3  50  48,46 
3  54  45.01 

3  56  41.-16 

4  2  3^.12 
4  6  34.67 
4  10  3152 
4  14  27.77 

4  18  24.33 
4  22^J:« 
4  26  17.43 
4  30  13i«9 
4  34  10.54 


4  38 
4  42 


7.10 
3.65 
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SOLAR    EPHEMERIS,    1867.        333 


AT  WASHINGTON 

MEAN  AND 

APPARENT  NOON. 

\ 

APPARENT 

APPARENT 

HOCRLY 

RIGHT  ASCKNSIOX. 

DECLINATION. 

MOTION. 

Equation 

Semi- 

Sidereal 

% 

IMi. 

Of  Time 
for 

diameter 
at 

Time  of 
Semid. 

Sidereal  Time 
of  Mean 

A  ^ 

A    M. 

Right 
Ascen-  1 
aion. 

t 

1 

Ap- 
Mean  Noon.    |  parent 
Noon. 

Mean  Nooiu 

Ap- 
parent 
Noon. 

DecH- 
nation. 

4^'.12 

Apparent 
NoDn. 

Apparent 
Noon. 

pa89ing 
Merid. 

Neon. 

NOY.  1 

h    ra      8      1      i 
14  25  46.08   43.42 

-14°26'6^:i 

5ii'.0 

9.801 

m     • 
—16  17.55 

id    6'.84 

m     ■ 
1     6.94 

U       U       f 

14  42    3.65 

2 

14  20  41.70 

39.03 

14  45  72.9 

59.9 

9.834 

47.52 

16  18.50 

9.09 

7.C6 

14  46    050 

3 

14  33  38.11 

35.43 

15    4  66.2 

53.4 

9.867 

46.91 

16  18.65 

10.34 

7.18 

14  49  56.76 

4 

14  37  a->.32 

32.63 

15  23  44.6 

32.0 

9.900 

46.28 

16  18.00 

10.59 

7.30 

14  53  53.31  t 

5 

14  41  33.33 

30.64 

15  41  67.8 

55.4 

9.933 

45.63 

■ 

16  16.54 

10.84 

7.42 

14  67  49.87 

6 

14  45  32.15 

29.45 

16    0  15.2 

3.0 

9.967 

44.97 

16  14.29 

11.08 

7.54 

15    1  46.42 

7 

14  49  31.78 

29.08 

16  17  66.6 

54.6 

10.001 

4459 

16  11.22 

11.32 

7.66 

15    5  42.97 

8 

14  53  32.25 

20.55 

16  35  41.4 

29.7 

10.036 

43.60 

16    7.32 

11.56 

7.78 

15    9  39.53 

9 

14  57  33.55 

30.85 

16  52  59.3 

47.8 

10.071 

42.89 

16    2.59 

11.79 

7.90 

15  13  36.08  ! 

10 

15    1  35.63 

32i)9 

17    9  60.0 

48.8 

10.1C6 

42.16 

15  57.C2 

12.02 

8.(5 

15  17  32.64 

11 

15    5  33.65 

35.97 

17  26  43.0 

32.1 

10.141 

:  41.42 

15  50.6() 

12.25 

8.14 

15  21  29.19 

12 

15    9  4i.48   39.81 

17  42  67.9 

67.3 

10.177 

1  40.66 

15  43.34 

12.47 

8.26 

15  25  25.75 

13 

15  13  47.16 

44.51 

17  59  14.4 

4.1 

10512 

39.88 

15  35.22 

12.69 

8.38 

15  29  22.30 

14 

15  17  52.70 

50.07 

18  14-62.1 

52.1 

10.248 

39.09 

15  26.24 

12.90 

8.49 

15  33  18.86 

.      15 

15  21  59.10 

56.48 

18  30  30.6 

2i).9 

10583 

3857 

15  16.40 

13.10 

8.61 

15  37  15.41 

16 

15  26    6.35 

3.75 

18  45  39.5 

30.1 

10.319 

37.45 

15    5.72 

13.30 

8.73 

15  41  11.97 

17 

15  30  14.46'  11.8!) 

19    0  28.5 

19.4 

10.355 

36.61 

14  54.18 

13.50 

8.85 

15  45    8.52 

18 

15  34  23.42   20.88 

19  14  57:0 

48.3 

10.390 

35.75 

14  41.78 

13.70 

8il6 

15  49    5.08 

19 

15  38  3352   30.71 

19  23  64.9 

56.5 

10.425 

34.88 

14  28.54 

13.89 

9.07 

15  53    1.63 

20 

15  42  43.87 

41.39 

19  42  51.7 

43.6 

10.460 

34.00 

14  14.46 

14.08 

9.18 

15  56  58.19 

21 

15  46  55.35 

52.90 

19  56  17.1 

9.3 

10.495 

33.10 

13  59.55 

14.27 

9.29 

16    0  54.75 

22 

15  51    7.61     5i23 

2)    9  21.7 

13.3 

10J)29 

32.18 

13  43.M 

14.45 

9.40 

16    4  51.30 

23 

15  56  2>.74i  18.:J7 

2)  21  G2.1 

55.1 

10.562 

31.25 

13  27  26 

14.63 

9.51 

16    8  47.86 

24 

15  59  34.641  32.31 

20  34  21. U 

14.4 

10.595 

,  30.30 

13    9.15 

14.81 

9.61 

16  12  44.41 

25 

16    3  49.31 

47.03 

20  46  17.0 

10.8 

10.628 

29.34 

12  51.80 

14.99 

9.72 

16  16  40.97 

26 

16    8    4.74 

2.51 

20  57  49.8 

43.9 

10.659 

28.37 

12  32.93 

15.16 

9.82 

16  20  37.52 

27 

16  12  2 1.91 

18.73 

21    8  59.1 

63.5 

10.689 

27.39 

12  13.33 

15.33 

9.92 

16  24  34.08 

28 

16  16  37.79   a5.67 

21  19  44.4 

39.2 

10.7i8 

26.39 

11  53.01 

15.50 

10.02 

16  28  30.64 

29 

16  20  55.:)7 

53.3. » 

21  30    5.4 

0.6 

10.747 

,  25.37 

11  31.99 

15.66 

10.12 

16  32  27.19 

30 

16  25  13.61 

11.60 

21  39  61.9 

57.4 

10.774 

24.34 

11  10.30 

15.82 

1051 

16  36  23.75 

Dec.  1 

16  20  32.49 

30.55 

21  49  33.6 

29.4 

10.800 

23.30 

10  47.97 

I5.r8 

10.30 

16  40  20.31 

2 

16  33  52.00 

50.13 

21  58  40.1 

36.3 

10.825 

22.25 

10  25.02 

16.13 

10.39 

16  44  16.86 

3 

16  38  12.11 

n.3i 

22    7  21.1 

17.6 

10.8.-.0 

21.18 

10    1.46 

16.28 

10.47 

16  48  13.42 

4 

16  42  32.8 ) 

31.06 

22  15  36.3 

33.1 

10.874 

20.10 

9  37.33 

16.42 

'     10.55 

16  52    9.98 

5 

16  46  54.05 

52.38 

22  23  25.6 

22.7 

10.897 

19.01 

9  12.65 

16.56 

10.63 

16  56    6.53 

6 

16  51  15.82 

14.23 

22  30  48.8 

46.2 

10.919 

17.92 

8  47.44 

16.70 

10.70 

17    0    3.09 

7 

16  55  38.10 

36.58 

22  37  45.6 

43.3 

10.939 

16.62 

8  21 .71 

16i^3 

10.77 

17    3  59.65 

8 

16  50  60.85 

59.41 

22  44  15.8 

13.8 

10.958 

15.70 

7  55.50 

16.95 

10.83 

17    7  56.20 

9 

17    4  24.05 

22.60 

22  50  19.1 

17.4 

10.977 

UJ)8 

7  28.84 

17.07 

10.89 

17  11  52.76 

10 

17    8  47.69 

46.41 

22  55  55.4 

53.8 

10.994 

13.45 

7    1.76 

17.19 

10.95 

17  14  49.32 

.     11 

17  13  11.74 

10.54 

23     1     4.5 

3.1 

11.110 

12.31 

6  3457 

17.30 

11.00 

17  19  45.87 

12 

17  17  36.17 

35.05 

23    5  46.1 

44.9 

11.025 

11.17 

6    6.39 

17.40 

11.05 

17  23  42.43 

13 

17  21  60.95 

59.91 

23    9  6  ).2 

59.2 

11.040 

,  10.C2 

5  38.16 

17.50 

11.10 

17  27  38.99 

14 

17  26  26.05 

25.10 

23  13  46.7 

45.9 

11.053 

'     8.87 

5    9.60 

17.59 

11.14 

17  31  35..'^4 

15 

17  30  51.45 

50j>9 

23  17    5.5 

4.9 

11.064 

7.71 

4  40.75 

17.67 

11.18 

17  35  32.10 

16 

17  35  17.13 

16.36 

23  19  56.3 

55.9 

11.075 

6.54 

4  11.62 

17.75 

11.21 

17  39  28.66 

17 

17  39  43.04 

42.30 

23  22  19.1 

18.8 

11.084 

5.37 

3  42.25 

17.82 

11.23 

17  43  25.22 

Id 

17  44    9.16 

SJ37 

23  24  13.H 

13.6 

1I.0D2 

4.20 

3  12.68 

17.88 

11.25 

17  47  21.77 

19 

17  43  35.45 

34.95 

23  25  40.4 

40.3 

11.098 

3.03 

2  42.94 

17.94 

11.27 

17  51  18.33 

20 

17  53    1.87 

1.46 

23  26  38.9 

38.9 

11.103 

1.85 

2  13.07 

18.00 

11.28 

17  55  14.89 

21 

17  57  28.40 

28.08 

23  27    9.1 

9.1 

11.106 

0.67 

1  43.09 

18.06 

11.29 

17  59  11.45 

22 

18    1  55.00 

54.78 

23  27  10.9 

10.9 

11.108 

0.51 

1  13.03 

18.11 

11.30 

18    3    8.00 

23 

18    6  21.63 

21.50 

23  26  44.4 

44.4 

11.108 

1.69 

0  42.94 

18.16 

11.30 

18    7    4.56 

24 

18  10  48.25 

48.21 

23  25  49.7 

49.7 

11.107 

2.86 

—  0  12.87 

1850 

1159 

18  11     1.12 

25 

18  15  14.82 

14.87 

23  24  26.8 

26.8 

11.105 

4.04 

4-  0  17.16 

1854 

1158 

18  14  57.67 

26 

18  19  41.31 

41.45 

23  22  35.7 

35.7 

11.101 

551 

0  47.09 

18.27 

11.27 

18  18  5453 

27 

18  24    7.671     7.91 

23  20  16.4 

16.3 

11.095 

6.39 

1  16.91 

18.30 

1155 

18  22  50.79 

23 

18  28  33.86   34.20 

23  17  28.9 

28.7 

11.087 

7.56 

1  46.56 

18.32 

11.23 

18  26  47.34 

20 

18  32  59.86   6058 

23  14  13.4 

13.1 

11.078 

8.72 

2  16.00 

18.34 

11.20, 

18  30  43.90 

30 

18  37  25.61 

26.11 

23  10  30.0 

29.5 

11.067 

9.88 

2  45.19 

18.36 

11.17 

18  34  40.46 

31 

18  41  51.09 

51.68 

23    6  18.7 

18.1 

11.055 

11.04 

3  14.11 

18.38 

11.14 

18  38  37.02 

32 

18  46  16.27    16.95 

-2:5    1  39.7 

39.0 

1 1 .042 

12.19 

-h  3  42.75 

16  18.39 

1  11.10 

18  42  33.57 

Note.  ~  For  Mean  Intenral  of  Semidiameter  pawing  tba  Meridian,  ■abtract  O0.I8  from  the  Sidereal  Intarral. 


334     MOON-CULMINATIONS,    186T. 


WASHINGTON  MERIDIAN. 

1 

Sideraal 

Sidereal 

1 

Date. 

Ueridian 
Tnosit. 

Hourly 

Dia. 

Time  of 

beuiid. 

paiwing 

Stexv. 

Blight 
IJnib. 

Date. 

Meridian 
Tnuiall. 

noorly 
DUL 

1'iuie  of 

Seniid. 

pacing 

Stan. 

Bii^t 
Umb. 

Merid. 

Merki. 

t 

h    m 

m 

• 

h    m 

m 

8 

Jan.   1 

21  26.59 

1.924 

63.65 

II. 

Mat.  1 

21  12.20 

2.011 

64.98 

II. 

2 

22  13i26 

\sm 

64.19 

11. 

2 

22    0.54 

2.015 

64.JI7 

II. 

3 

23    0.80 

1.992 

64.60 

11. 

3 

22  48.92 

2.017 

64.92 

II. 

4 

23  4ri.8d 

2.005 

64.79 

U. 

4 

23  27M 

2.023 

1    64i)8 

11. 

6 

0  37.06 

2.002 

64.71 

I. 

6 

0  26.02 

2.040 

65.24 

I. 

7 

1  24.96 

1.987 

64.51 

I. 

7 

1  15J29 

2.074 

65.75 

I. 

8 

2  12.4-2 

1.968 

64.25 

I. 

8 

2    5.58 

2.125 

66.58 

I. 

9 

2  59.41 

1.955 

64.12 

I. 

9 

2  57.30 

2.1«.K) 

67.62 

I. 

10 

3  46.30 

1 .962 

64.24 

165. 

.168 

1. 

10 

3  50.75 

2.266 

68.85 

15..    18 

I- 

11 

4  33.60 

1.993 

64.73 

173. 

.     2 

I. 

11 

4  46.07 

2.337 

69.97 

22..   25 

I.  ' 

12 

5  21.96 

2.052 

65.69 

3. 

.     6 

I. 

12 

5  42.92 

2.386 

70.76 

29..   32 

I. 

13 

6  12.12 

2.144 

67.11 

9. 

.   12 

I. 

13 

6  40.61 

2.402 

71.01 

34..   37 

I. 

14 

7    4.86 

2.260 

68.85 

12. 

.   15 

I. 

14 

7  34>iJ2 

2.:i78 

70I»ti 

39..   42 

I. 

15 

8    0.58 

2.382 

70.66 

19. 

.  22 

I. 

15 

6  34.71 

2.317 

69.63 

51  ..   54 

I. 

16 

8  59.20 

2.487 

72.16 

27. 

.   30 

I. 

16 

9  29.47 

2.236 

68.32 

60..  63 

I. 

17 

9  59,95 

2.544 

72i)7 

33. 

.  36 

1. 

17 

10  22.03 

2.148 

66  J^ 

68..  71 

t 

18 

11    1.34 

2.537 

72.81 

38. 

.  41 

I. 

18 

11  1254 

2.C69 

65.67 

76..  79 

I.  i 

19 

12    1.75 

2.466 

71.73 

48. 

.   51 

I. 

19 

12    1.34 

2.006 

64.67 

83..  86 

'•  ! 

2.1 

12  59.69 

2.347 

69.97 

60. 

.  63 

11. 

20 

12  48.84 

1.961 

6:J.i>8 

90..  93 

11.  ' 

21 

13  54.42 

2.213 

67.97 

65. 

.  66 

11. 

21 

13  35.51 

1.936 

63.65 

98. .101 

U.  , 

22 

14  45.92 

2.089 

66.13 

75. 

.   78 

n. 

22 

14  21.77 

1.927 

63.60 

ire . .  109 

n. 

23 

15  34 6) 

1.990 

64.66 

83. 

.   86 

II. 

2:) 

15    7.98 

MKU 

6:175 

109..  112 

II.  . 

24 

16  21.42 

1.920 

63.65 

90. 

.   93 

11. 

24 

15  54.47 

l.<)44 

64.01 

114. .117 

U.   ' 

25 

17    687 

1.882 

6:no 

!)8. 

.101 

ir. 

25 

16  41.37 

1.%I 

64.31 

123..  126 

II.  1 

26 

17  51.77 

1.874 

62.97 

106. 

.109 

11. 

26 

17  28.58 

1.972 

64.56 

128.. 131 

II. 

27 

18  36.73 

1.883 

63.17 

109. 

.112 

II. 

27 

18  16.03 

1.981 

64.71 

134.. 137 

II. 

2d 

19  22.18 

1.911 

63.57 

113. 

.116 

u. 

28 

19    366 

l.!)t6 

64.77 

141.. 144 

11. 

21) 

2i)    8.44 

1.945 

64.07 

122. 

.125 

11. 

29 

19  5136 

li)89 

64.77 

147 . .  150 

II. 

30 

2 )  55.56 

1.978 

64.54 

II. 

30 

20  39.15 

li)iJ6 

64iJ4 

ir. 

31 

21  43.40 

2.003 

64.86 

11. 

31 

21  27.16 

2.010 

65.02 

IL 

Feb.  1 

22  31.6:) 

2.015 

64.97 

II. 

Apr.  1 

22  15.65 

2.038 

65  37 

II. 

2 

23  20.14 

2.015 

61.90 

11. 

^    2 

23    4.98 

2.0t^2 

65.!)4 

n.  I 

4 

0    8  41 

2.005 

64.73 

I. 

3 

23  55.61 

2.145 

66.85 

II.  . 

5 

0  56.3'i 

1.994 

64.55 

I. 

5 

0  47.94 

2J223 

68.05 

I. 

6 

1  44.14 

1.991 

64.51 

I. 

6 

1  42.31 

2.308 

69.36 

I.  I 

7 

2  31.96 

2.003 

61.76 

I. 

7 

2  38.73 

2.383 

70.53 

I.  . 

8 

3  205!) 

2.037 

6554 

I. 

8 

3  36.71 

2.430 

71.34 

27..   30 

I. 

9 

4    9.76 

2.098 

66.30 

7. 

.   10 

I. 

9 

4  3.5.38 

2.438 

71.53 

32..  35 

I. 

10 

5    0.99 

2.180 

67.60 

11. 

.   14 

I. 

10 

5  33.72 

2.402 

70.9J) 

38..   41 

I  ; 

11 

5  54.41 

2.274 

69.07 

17. 

.  20 

I. 

11 

6  30.66 

2.326 

60.87 

46..  49 

!•; 

12 

6  50.16 

2.366 

70.46 

24. 

.   27 

I. 

12 

7  25.40 

2St:M 

68.41 

58..  61 

I. 

13 

7  47.97 

2.4:W 

71.42 

31. 

.   34 

I. 

13 

8  17.73 

2.1.33 

66  J^ 

66..  GJ 

L 

14 

8  46.97 

2.457 

71.71 

36. 

.   39 

I. 

14 

9    7.79 

2048 

65.50 

72..  75 

I.  , 

15 

9  45.93 

2.431 

7125 

44. 

.   47 

I. 

15 

9  56.06 

1.984 

64  43 

82..   85 

L  : 

16 

10  43.65 

2.359 

70.13 

55. 

.   58 

I. 

16 

10  43.05 

liM2 

63.74 

85..  88 

I.  I 

17 

11  3918 

2.260 

68.60 

63. 

.  66 

I. 

17 

11  29.29 

1.922 

63.41 

95..  98 

I.  1 

18 

12  32.12 

2.154 

67.01 

71. 

.   74 

I. 

18 

12  15J29 

1520 

63.37 

104..  107 

^•1 

19 

13  22.57 

2.060 

65.59 

81. 

.   84 

n. 

19 

13    1.45 

li)30 

63.55 

11)8. .Ill 

II. ! 

20 

14  11.02 

1.989 

64.51 

85. 

.   88 

11. 

20 

13  47.95 

1.946 

63.90 

111. .114 

II. ' 

21 

14  58.04 

1.941 

63.81 

95. 

.   98 

II. 

21 

14  34.86 

1.961 

64.19 

121 . . 124 

II. 

22 

15  44.18 

1.914 

6*3.46 

102. 

.105 

II. 

22 

15  22.08 

1.971 

64.42 

126. .129 

II. 

2:) 

16  29.91 

1.906 

63.43 

108. 

.111 

II. 

23 

\6    9.46 

1i)73 

64.52 

133.. 136 

11. 

24 

17  15.71 

1.917 

63.66 

111. 

.114 

II. 

24 

16  56.79 

1.968 

64.49 

138..  141 

n 

25 

18    1.95 

1.93!) 

64.02 

120. 

.123 

11. 

25 

17  43.93 

1.960 

64.39 

145..  148 

11. 1 

26 

18  48.77 

1.962 

64.40 

126. 

.129 

11. 

26 

18  30.89 

1.956 

64.30 

151 . . 154 

IL 

1 

27 

19  36.14 

1.984 

64.71 

130. 

.133 

11. 

27 

19  17.82 

1.962 

64.35 

156. .159 

n. 

28 

20  24.00 

2.001 

64.94 

137. 

.140 

II. 

28 

20    5.08 

1.986 

64.64 

161 . .  164 

n.  i 

29 

21  12.20 

2.011 

64.!)8 

II. 

2!) 

20  53.13 

2.02!) 

65J25 

11. 

30 

22    OM 

2.015 

64.97 

II. 

30 

21  42.52 

2.098 

66.24 

IL 

31 

22  48.92 

2.017 

64.92 

11. 

31 

22  3a85 

2.191 

67.61 

II 
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WASHINGTON  IVIKRIDIAN. 

Sidereal 

Sidereal 

Date. 

MeridlMi 
Transit. 

Uoarly 
Ditf. 

TilDttOf 

Seuild. 

pMciug 

Merid. 

Stan. 

Brifht 
Limb. 

Date. 

Meridian 
Traiuit. 

noarly 
DifL 

Tuue  of 
Sniiiid. 
(MM-ing 
Merid. 

Stan. 

Bright 
limb. 

h    m 

m 

« 

h    m 

m 

■ 

1  May  1 

22  3:1.85 

2.191 

67.61 

II. 

Jalv  2 

0  52.57 

2.575 

73.24 

I. 

2 

23  27.6i) 

2.301 

69.25 

11. 

3 

1  53.05 

2.457 

7165 

4 

0  24.29 

2.414 

70.89 

I. 

4 

2  50.27 

2.30<) 

69.54 

5 

1  2:J.38 

2.503 

72.18 

I. 

5 

3  43.90 

2.165 

67.46 

72..   75 

6 

2  24.05 

2.541 

72.77 

I. 

6 

4  34.40 

2.048 

65.71 

82..   85 

7 

3  24.86 

2JS14 

72.46 

36..  39 

I. 

7 

5  22.43 

li)61 

64.42 

CO . .    88 

8 

4  24.2S 

2428 

71.33 

44..   47 

I. 

8 

6    8.84 

1.911 

63.63 

95..   98 

9 

5  21.15 

2.3*Jrf 

6!).59 

55..   58 

I. 

9 

6  54.42 

1.892 

63.30 

103..  1C6 

10 

6  14.91) 

2.1H0 

67.71 

63..  66 

I. 

10 

7  39.84 

1.8!'6 

63.34 

108. .111 

11 

7    5.89 

2.067 

65.97 

70..   73 

I. 

11 

8  25.57 

li)16 

63.61 

111. .114 

12 

7  54.38 

1.97!) 

64.58 

80..   83 

I. 

12 

9  11.88 

1.943 

63.96 

120.. 123 

13 

8  41.13 

1.922 

63.64 

84..   87 

I. 

13 

9  58.83 

1.967 

64.27 

126. .129 

14 

9  2686 

1.81)4 

63.14 

93..   96 

I. 

14 

10  46.22 

l.!)80 

64.43 

i:W) . .  13:^ 

15 

10  12.22 

1.830 

6^.02 

102. .105 

I. 

15 

11  33.74 

'    1.978 

64.36 

138. .141 

16 

10  67.72 

ism 

63.20 

106 . .  109 

I. 

16 

12  21.04 

li)61 

64.10 

145.. 148 

^  m 

17 

11  4370 

1.92S 

63.57 

110. .113 

I. 

17 

13    7.81 

1.936 

63.72 

151..  154 

18 

12  30.2'? 

1.953 

63.97 

116. .119 

II. 

18 

13  53 1»6 

1.911 

63.37 

156 . .  159 

111 

13  17.3J 

l.!r71 

64.28 

124 . .  127 

II. 

19 

14  39.60 

1.895 

63.18 

1G2 . .  165 

2^) 

14    4.81 

1.978 

64.43 

129..  132 

II. 

20 

15  25.07 

1.899 

63..30 

167 . . 170 

21 

14  52.22 

1.970 

64.38 

136 . .  139 

u. 

21 

16  10.93 

1.928 

63.80 

173..     2 

T I 

i2 

15  39.30 

1.953 

64.18 

143 . .  146 

II. 

22 

16  57.86 

li)88 

64.78 

4..     7 

23 

16  25.96 

1.934 

63.93 

14.) . .  152 

II. 

2:) 

17  46.61 

2.081 

66.23 

9..   12 

24 

17  12.19 

1.92') 

63.76 

153..  156 

11. 

24 

18  37.97 

2203 

68.(J6 

13..    16 

25 

17  58.26 

1.922 

63  80 

157..  16) 

11. 

25 

19  32.48 

2.341 

70.('6 

20..   2:) 

Yf  * 

26 

18  44.63 

1.947 

64.17 

165..  168 

II. 

26 

20  30J25 

2.470 

71.87 

27..   30 

27 

19  31.93 

2.000 

64.97 

172..     1 

II. 

27 

21  30.71 

2.55H 

73.05 

2-} 

2J  2).89 

2.086 

66.25 

3..     6 

II. 

28 

22  32.51 

2.578 

73.27 

29 

21  12.31 

2.204 

67.96 

II. 

29 

23  33  91 

2.526 

72.51 

30 

22    6.82 

2.342 

6!).94 

II. 

31 

0  33.33 

2.417 

71.01 

31 

23    4.6S 

2.478 

71.85 

II. 

Aug.  1 

1  29.82 

2588 

69.13 

Jane  2 

0    5.48 

2.575 

73.27 

I. 

2 

2  23.18 

2.163 

67.31 

3 

1    7.96 

2.613 

73.77 

I. 

3 

3  13.78 

2.059 

65.80 

a3..   86 

4 

2  10.30 

2.563 

73.15 

I. 

4 

4    2.24 

1.9a5 

64.72 

93..  R6 

5 

3  10.67 

2.453 

71.62 

51..   64 

I. 

5 

4  49.30 

1.942 

64.08 

102.. 105 

6 

4    7.78 

2.307 

69.57 

60..  63 

I. 

6 

5  35.64 

1.924 

63.82 

106 . .  109 

7 

5    1..39 

2.161 

67.48 

63..   71 

I. 

7 

6  21.81 

1.926 

63.85 

110. .113 

8 

5  51.81 

2.044 

6566 

77.,   83 

I. 

8 

7    8.20 

;    1.941 

64.06 

116. .119 

9 

6  30.71 

1.957 

61.29 

83..   86 

I. 

9 

7  55.02 

'    l.!6() 

64.31 

124.. 127 

10 

7  2v89 

1.900 

63.41 

90..   93 

I. 

10 

8  42.25 

I    1.974 

64.48 

129.. 132 

11 

8  11.18 

1.879 

63.02 

98.. 101 

I. 

11 

9  29.72 

1.979 

64.50 

136. .139 

12 

8  56.27 

1.882 

63.01 

106..  109 

I. 

12 

10  17.18 

1.^74 

64.34 

143.. 146 

13 

9  41  67 

1.903 

63.2-J 

109.. 112 

I. 

13 

11    4.:)9 

:    1.958 

64.05 

149.. 152 

14 

10  27.67 

l.!)32 

m.6,) 

114.. 117 

I. 

14 

11  51.15 

1.938 

63.72 

153.. 156 

15 

11  14.3!J 

1.95.) 

64  m 

122 . .  125 

I. 

15 

12  37.45 

'   1.922 

63.47 

158.. 161 

16 

12    1.63 

1.976 

64.35 

128 . .  131 

II. 

16 

13  23.48 

1.917 

63.42 

165. .168 

17 

12  49  12 

1.978 

64.40 

134..  137 

n. 

17 

14    9.61 

1.931 

63.68 

172..     1 

Irt 

13  36.47 

1.065 

64.22 

141..  144 

II. 

18 

14  56.35 

l.r68 

64.33 

3..     7 

11. 

19 

14  23.37 

1.941 

63.8!) 

147.. 150 

11. 

19 

15  44.31 

2.033 

65.3<) 

8..   11 

2) 

15    9.63 

1.915 

6J.55 

153.. 156 

II. 

2i) 

16  34.15 

2.124 

66.82 

11..   14 

21 

15  55.36 

1.898 

63.33 

156.. 159 

II. 

21 

17  26.40 

2.233 

68.47 

18..  21 

22 

16  40.86 

1.898 

63.38 

163. .166 

II. 

22 

18  21.34 

2345 

70.13 

25..  28 

2.\ 

17  26.66 

1.923 

63.81 

169 . . 172 

II. 

23 

19  18.80 

2.4:)8 

71.44 

31..   34 

24 

18  13.44 

1.981 

64.71 

2..     5 

II. 

24 

20  18.03 

2.489 

72.11 

37..  40 

25 

19    2.04 

2.074 

66.12 

5..     8 

II. 

25 

21  17.83 

2.484 

71.98 

26 

19  53J36 

2Sld] 

68.00 

10..   13 

II. 

26 

22  16.86 

2.426 

71.10 

27 

20  47.82 

2.348 

70.12 

17..  20 

11. 

27 

23  14.01 

2.3.%3 

69.71 

2S 

21  45.93 

2.491 

72.12 

II. 

») 

0    8.76 

2.2:W) 

6S.18 

2!) 

22  47.07 

2i>!»5 

73..54 

II. 

30 

1     1.10 

2.i:vi 

66.78 

30 

23  49.95 

2628 

73.97 

II. 

31 

1  51  .a5 

2.a58 

65.67 

32 

0  52.57 

2.575 

73.24 

I. 

32 

2  40.05 

2.005 

64.91 
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• 

WASHINGTON  MERIDIAN. 

• 

Sidereal 

Sidereal 

Date. 

Meridian 
Transit. 

Hourly 

ma. 

Time  of 
^iiiid. 
paMiog 
Merid. 

Stars. 

Bright 
Limb. 

Date. 

Meridian 
Transit. 

Hourly 
Diff. 

Time  of 
Semld. 
pawing 
Merid. 

StazB. 

Brigfat 
Umb. 

1 

h    m 

m 

f 

h    m 

m 

» 

1 

Sept.  1 

2  40.05 

2.0()5 

64.91 

I. 

Nov.  1 

3  57.05 

1.981 

64.68 

134..  137       I. 

2 

3  27.75 

1.974 

64.50 

105 . .  108 

I. 

2 

4  44.31 

1.9.^>6 

64.33 

141..  1441      1.  , 

3 

4  14.94 

l.ii65 

64.36 

109..  112 

I. 

3 

5  30.92 

l.t)28 

63.94 

148..  15i;      1. 

4 

5    2.00 

1.962 

64.40 

113. .116 

I. 

4 

6  16.92 

liK)7 

63.61 

15:^.156       I. 

5 

5  49.15 

1.968 

64.52 

122.. 125 

I. 

5 

7    2.56 

1.899 

63.46 

156..159j      I. 

6 

6  36  46 

1.974 

64.61 

128.. 131 

I. 

6 

7  48.24 

1.911 

63.60 

164 ..  167       I. 

7 

7  23.89 

1.977 

64.61 

134..  137 

I. 

7 

8  34.50 

1.949 

64.13 

170..173|      I. 

8 

8  11.31 

1.973 

64.49 

141..  144 

I. 

8 

9  22.01 

2.015 

65.10 

2..     5       I. 

9 

8  58..'>6 

1.963 

64.27 

147..  150 

I. 

9 

10  11.45 

2.109 

66.48 

7..    10       I. 

10 

9  45.53 

1.951 

64.01 

153..  156 

I. 

10 

11    3.42 

2225 

68.17 

11..    14       I. 

11 

10  32.23 

1.942 

63.81 

156..  159 

I. 

11 

11  58.28 

2.347 

69.f»7 

17..   20     II. 

12 

11   18.81 

1.942 

6:5.77 

163..  166 

I. 

12 

12  55.97 

2.454 

71  .53 

25..   28,     II. 

13 

12    6.55 

1.956 

63.iH) 

169..  172 

11. 

13 

13  55.75 

2.517 

72.45 

31..  ^1     11. 

14 

12  52.86 

1.91K) 

64.53 

2..     5 

n. 

14 

14  56.30 

2.516 

72.53 

37..   40i     II. 

15 

13  41.23 

2.045 

65.42 

5..     8 

11. 

15 

15  56.06 

2.453 

71.70 

45..   48     II. 

16 

14  31.17 

2.120 

66.62 

10..   13 

ir. 

16 

16  53.74 

2.348 

70.22 

57..   60     II. 

17 

15  23.10 

2.209 

68.(^2 

17..  20 

ir. 

17 

17  48  65 

2.229 

68.49 

65..   68     II. 

Id 

16  17i22 

2.300 

69.41 

22..   25 

II. 

18 

18  40.78 

2.120 

66.84 

71..   74      11. 

ID 

17  13.37 

2.375 

70.54 

29..   32 

II. 

19 

19  30.57 

2.037 

65.51 

81..   84     11. 

2a 

18  10.97 

2.418 

71.16 

35..   38 

II. 

20 

20  18.67 

1.978 

64.60 

65..   68     11. 

21 

19    9.08 

2.417 

71.12 

41..   44 

n. 

21 

21    5.79 

1.953 

64.13 

IL 

U.2 

20    669 

2.374 

70.46 

51..   54 

II. 

22 

21  52.58 

1.950 

64.04 

II. 

23 

21     281 

2.3J3 

69.35 

II. 

2:i 

22  39..54 

1.965 

64.21 

IL 

24 

21  57.08 

2.220 

68.08 

II. 

24 

23  26.94 

1.985 

64.51 

IL  1 

25 

22  49.38 

2.141 

66.87 

II. 

26 

0  14.82 

2.003 

64.78 

I.  ' 

1 

26 

23  39.97 

2.078 

65.89 

II. 

27 

1    2.99 

2.008 

64.90 

I. 

28 

0  29.26 

2.033 

65.21 

I. 

28 

1  51.09 

1.997 

64.79 

1. 

20 

1  17.70 

2.007 

64.84 

I. 

29 

2  38.74 

l.S>69 

64.44 

1. 

30 

2    5.68 

1.994 

64.70 

I. 

30 

3  25.62 

1.935 

6:1.95 

145.. 148 

I. 

Oct.  1 

2  53.49 

1.991 

64.71 

I. 

Dec.  1 

4  11.61 

1.898 

63.43 

]51..154|      I    ' 

2 

3  41.26 

1.990 

64  78 

120..  123 

I. 

2 

4  56.79 

1.870 

63.03 

156 . .  159 

1 
I. 

3 

4  29.02 

1.989 

64.81 

126.. 129 

I. 

3 

5  41.51 

1.861 

62.89 

162..  165 

I.  1 

4 

5  16.71 

1.983 

64.75 

130..  133 

I. 

4 

6  26.30 

1.878 

6:i.l5 

167 . .  170 

I. 

5 

6    4.17 

1.971 

64.58 

137.. 140 

I. 

5 

7  ii.as 

1.924 

63.88 

173..     2 

I. 

6 

6  51.29 

1.955 

64.32 

144 . .  147 

I. 

6 

7  58.94 

2.0C6 

65.11 

4  . .     7       I.  J 

7 

7  38.04 

1.941 

64.04 

150..  153 

I. 

7 

8  48.41 

2.125 

66.84 

9..    12       I. 

8 

8  24.50 

1.932 

63.84 

155..  158 

I. 

6 

9  41.06 

2.267 

68.91 

13..    16       I. 

9 

9  10.89 

1.936 

63.83 

161.. 164 

I. 

9 

10  37.26 

2.416 

71.05 
72.82 

20..  23       I. 

10 

9  57.55 

1.955 

64.08 

167 . .  170 

I. 

10 

11  36.86 

2.543 

27..   »),       I. 

11 

10  44.91 

1.996 

64.66 

173 . .     2 

» 

I. 

11 

12  38.84 

2.608 

73.74 

34..   37;     11. 

12 

11  33.51 

2.059 

65  60 

4..     7 

I. 

12 

13  41.41 

2.591 

73.55 

.T9..   40'     11. 

13 

12  23  86 

2.140 

6685 

9..    12 

II. 

13 

14  42.64 

2.501 

72.32 

51..   54,     II. 

14 

13  16.-35 

2.236 

68.29 

13..   16 

II. 

14 

15  41.09 

2.366 

70.45 

61  . .  64      II.  i 

15 

14  11.16 

2.329 

69  72 

20..  23 

II. 

15 

16  36.13 

2.224 

68.43 

68..   71;     II. 

16 

15    7.98 

2.401 

70.83 

27..   30 

11. 

16 

17  27.97 

2.101 

66.62 

79  . .   82      11.  ; 

1                      \ 

17 

16    611 

.^.435 

71.39 

33 . .   36 

II. 

17 

18  17.21 

2.010 

65.22 

84..   87;     11. 

18 

17    4.50 

2.422 

71.23 

38..   41 

II. 

18 

19    4.71 

1.955 

64.-34 

93..   96     IL  . 

19 

18    2.02 

2.365 

70.43 

47..   50 

II. 

19 

19  51.28 

i.sm 

63.92 

102.    105,     II.  ' 

20 

18  57.80 

2.281 

69.19 

59..   63 

II. 

20 

20  37.59 

1.932 

63.90 

106..  109 

n.  1 

21 

19  51.45 

2.191 

67.81 

67..   70 

II. 

21 

21  24.17 

1.951 

64.11 

110. .113 

XL 

22 

20  43.02 

2.110 

66.53 

74..   77 

IT. 

22 

22  11.29 

1.975 

64  42 

n. 

2:i 

21  32.86 

2.048 

65.53 

II. 

23 

22  58.93 

1.993 

64.66 

IL 

24 

22  21.50 

2.009 

64.87 

II. 

24 

23  46.86 

1.998 

64.72 

II.  ' 

25 

23    9.45 

1.990 

64.56 

II. 

26 

0  34.69 

1.984 

64.51 

IL  I 

26 

23  57.17 

1.989 

64.52 

I. 

27 

1  21.98 

1.953 

64.06 

L 

28 

0  44.99 

1.996 

64.66 

I. 

28 

2    8.39 

1.913 

63.48 

I. 

21) 

1  33.00 

2.004 

64.84 

I. 

29 

2  53.a3 

1.874 

62.1>2 

L   1 

30 

2  21.15 

2.007 

64.95 

I. 

30 

3  38.43 

1.845 

62..^>2 

158..  161 

1. 

31 

3    9.26 

1.999 

64.90 

128..  131 

I. 

31 

4  22.49 

1.832 

6242 

165  . .  168:      L 

32 

3  57.05 

1.981 

64.68 

134 . .  137 

I. 

32 

5    6.48 

1.839 

62.74 
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MEAN  PLACES  FOB  1867.0. 

Ho. 

Namt. 

MMlrf. 

tode. 

Bi^t  AfooHioii. 

AnwMtl 
TaiUtloa. 

DwBmUoo. 

Anmal 
Tuiatioo. 

1 

d  Pisciam    .     . 

6.5 

0  13  45.35 

+3.086 

+  7^    5.8 

+2(^.07 

2 

44  Pisciam    .     . 

6 

e  18  35.18 

a075 

+  1  12  11.6 

19.99 

3 

10  Ceti     .     .    . 

6 

0  19  48.14 

8.077 

—  0  47  11.9 

19.98 

4 

d  Pi'^um    •     . 

4.5 

e  41  47.02 

3.108 

+  6  51  89.0 

19.72 

5 

c  PiSClCM  .     . 

4 

0  56    2.61 

3.109 

7  10  24.0 

19.46 

6 

i*  Pisciom    .     . 

5.4 

I    6  47.04 

H-3.130 

+  6  52  16.8 

+19.15 

7 

H  Piscium    •     . 

5 

1  23  13.07 

3.138 

5  27  22.6 

18.57 

8 

11  PiSCItTM   .     . 

4.3 

1  24  22.13 

3.199 

14  39  32.9 

18.71 

9 

r  Pisfium    .    . 

5.4 

1  34  30.69 

3.118 

4  48  46.9 

18.35 

10 

o  Piscium  .    . 

4- 

1  38  22.43 

ai6i 

8  29  13.8 

18.25 

11 

f»CETI     .     .     . 

4.5 

2    5  57.16 

-4-3.169 

+  8  13  lfJ2 

+17.06 

12 

ectti    .   .   . 

4 

2  21     5.44 

3.184 

•  7  51  44.8 

16.38 

13 

fiCeti     .    .    . 

4 

2  37  45.33 

3.234 

9  33    2.4 

15.44 

14 

• 

w  Arietis     .    . 

6.5 

2  41  52.45 

3.337 

16  54  35J2 

15.30 

15 

c  Arietis      •    . 

4.5 

2  51  36.72 

3.421 

20  48  23.4 

14.69 

16 

X  Ceti     ... 

6.5 

2  52  35.66 

+3.215 

+  8  22  34J2 

+14.65 

17 

d  Ariet»      .     . 

4.5 

3    4     1.69 

3.421 

19  13  17.7 

13.94 

18 

f  Arietis  .    . 

4.5 

3    7  15.65 

3.436^ 

20  32  58.5 

13.65 

19 

yXauri  .    .    . 

4 

3  23  32.10 

3.306 

12  98  42.2 

12.66 

20 

11  Tauri      •    . 

3 

3  39  34.93 

3.553 

23  41  28.9 

11.47 

21 

€  Taari  .    .    . 

5 

3  40  58.75 

+3.281 

+10  43  53.4 

+11.88 

22 

X  Tauri  .     .     . 

3.4 

3  53  18.85 

3.317 

12     6  44.0 

10.54 

23 

A^  Tauri  .    .     . 

5.4 

3  56  50.12 

3.536 

21  42  56.7 

10.21 

24 

y  TaDRI       .      . 

4 

4  12  13.61 

3.407 

15  18  13.7 

9.06 

25 

V*  Tauri  .    .    . 

5.4 

4  18  21.14 

a581 

22  30  3a7 

8.58 

26 

t  Tauri     .    . 

4.3 

4  20  51.17 

+3.495 

+18  52  57,3 

+  8.38 

27 

a  Tauri     .    . 

1 

4  28  17.48 

3.435 

16  14  22.0 

7.65 

28 

T  Tauri  .    .    . 

4.5 

4  34  15.92 

a594 

22  41  57.0 

7.33 

29 

ft  Tauri  .     .     • 

5 

4  55    8.91 

3.582 

21  23  49.4 

5.57 

30 

11  Orionis  •    . 

5 

4  56  58.30 

a425 

15  12  58.1 

5.^ 

31 

o  Tauri  .    •    • 

6 

6  19  38.85 

+a603 

+21  49  ia6 

+  a54 

32 

119  Tauri.     .     . 

6.5 

5  24  25.09 

3.517 

18  29  32.5 

3.12 

33 

C  Tauri  .     .     . 

3.4 

5  29  41.91 

3.586 

21     3  30^9 

2.62 

34 

Y*  Ononis     .     . 

5.4 

5  46  30.41 

3.552 

20  14  54.6 

+  1.08 

35 

p  Orioois     .    • 

5.4 

5  59  58.77 

3.428 

14  46  52.9 

—  0.02 

36 

11  Gemiiionim  . 

3.4 

6    6  60.97 

+3.624 

+22  32  32.2 

—  0.61 

37 

fi  Gbminorum 

3 

6  14  54.86 

3.633 

22  34  42.8 

1.44 

38 

y  Geminorum 

2.3 

6  30     1.71 

3.469 

16  30  35w6 

2.66 

'.    39 

(  Greminonim  . 

4.3 

6  37  49.58 

3.373 

13    2    9.8 

3.46 

1     40 

C  Geminorum  . 

4 

6  56  13.20 

a566 

20  45  45.5 

4.88 

41 

X  Geminonnn  . 

4.3 

7  10  27.00 

+3.457 

+16  46  39.8 

—  6.07 

42 

d  Gkmixoruh 

3.4 

7  12  10.71 

a591 

22  13  27.3 

6.23 

43 

63  Greminorum  . 

6.5 

7  19  50.66 

3.570 

21  42  53.3 

6.92 

44 

6  Canis  Minoris 

6.5 

7  22  23.71 

+a347 

+12  16  46.6 

—  7.06 

43 
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MEAN  PLACES  FOB  1867.0. 

No. 

Name. 

Ifagnl. 
tade. 

Bight  AflOflDflloa. 

AnnoU 
TftrUtkm. 

DeeUnfttfoB. 

AbbmI 
Tariatkm. 

45 

68  Greminoram  . 

6.5 

h     m      ■ 

7  26     1.00 

-4-3.432 

+16°    6  37.5 

'  —  7".31 

46 

/Geminorum  . 

6 

7  31  47.72 

3.475 

17  58  28.4 

7.81 

47 

1  Cancri.     .    . 

6 

7  49  26.36 

3.418 

16    8  35.1 

9.21 

48 

5  Cancri.     .     . 

6 

7  53  55.36 

3.428 

16  49  10.7 

9.52 

49 

8  Cancri .     .     . 

6 

7  57  39.92 

3.351 

13  29  41.5 

9.90 

50 

fi*  Cancri.     .     . 

5 

7  59  56.14 

+3.543 

+21  58    2.0 

—10.04 

51 

12  Cancri  •     •     • 

6 

8     1  16.37 

3.361 

14     1  31.6 

10.17 
10.48 

52 

C*  Cancri .     .     . 

5.4 

8    4  34.97 

3.453 

18    2  47.4 

53 

d^  Cancri.     .     • 

6 

8  15  44.77 

3.448 

18  45  25.2 

11.20 

54 

29  Cancri .     .     . 

6 

8  21  12.01 

a358 

14  38  54.6 

11.66 

55 

B  Cancri .    •    . 

6 

8  24     0.61 

+3.433 

+18  32  30.5 

—11.84 

56 

c*  Cancri .     .     . 

6 

8  29  52.80 

3.257 

10    7    0.2 

12.20 

57 

39  Cancri.     .     . 

6 

8  32  27.10 

^  3.461 

20  28  29.8 

12.40 

58 

d  Cancri .     •    • 

4 

8  37     7.46 

3.423 

18  38  27.7 

12.93 

59 

A*  Cancri.    .     . 

6 

8  39  38.47 

3.296 

12  35  45.0 

12.92 

60 

a  Cancri .    .    . 

4 

8  51  12.68 

+3.291 

+12  22  14.5 

—13.66 

61 

K  Cancri    .    . 

5 

9    0  32.47 

3.256 

11  12    5.2 

14J22 

62 

ir"  Cancri .     .     . 

6 

9     7  53.14 

3.323 

15  29  30.8. 

14.64 

63 

tt  Lconis.     •     . 

6 

9  21  20.08 

3J221 

9  38     1.8 

15.48 

64 

h  Leonifl.     .    . 

6 

9  24  49.73 

3.226 

10  18     1.4 

15.68 

65 

10  Leonis.    •    • 

5.6 

9  30  11.39 

+3.174 

+  7  25  52.4 

—15.90 

66 

o  Leonis  •    .     . 

4.3 

9  34    3.32 

3.226 

10  29  44.7 

16.18 

67 

B.  A.C  3336 

5.6 

9  39    9.07 

3.169 

7  19  18.0 

16.38 

68 

V  Leonis.    .    . 

5 

9  53  11.09 

3.180 

8  40  51.4 

17.09 

69 

a  Leonis    .    . 

1.2 

10     1  17.22 

3.204 

12  36  58.0 

17.41 

70 

43  Leonis.     .     . 

6 

10  16    2.90 

+3.145 

+  7  13    0.9 

— iai2 

71 

45  Leonis .     .    . 

6 

10  20  37.34 

3.177 

10  26  20.3 

18.21 

72 

p  Leonis    .    . 

4 

10  25  48.42 

3.167 

9  59  23.4 

18.41 

73 

34  Sextantis  .    . 

6 

10  35  45.34 

3.104 

4  16  36.6 

18.73 

74 

/  Leonis    .    . 

5 

10  42  15.81 

a  160 

11  14  52.9 

18.93 

75 

55  Leonis  •    •    . 

6 

10  48  52.00 

+3.092 

+  1  26  45.6 

—19.09 

76 

d  Leonis  •     •    • 

5 

10  53  41.47 

3.103 

4  19  50.5 

19J37 

77 

e  Leonis  •    .     . 

5 

10  53  51.16 

3.118 

6  48  54.5 

19.26 

78 

y  Leonis .    .    • 

5 

10  58    9.35 

3.102 

8    3  14.3 

19.41 

79 

f^  Leonis .    •    • 

5 

11     6  57.48 

3.085 

0  39  12.6 

19.57 

80 

^  Leonis .    •    . 

5.4 

11     9  54.02 

+3.053 

—  2  55  30.9 

—19.63 

81 

0-  Leonis  •     •    • 

4 

11  14  16.65 

3.098 

+  6  45  27.4 

19.68 

82 

79  Leonis .     •    • 

6 

11  17  12.86 

3.084 

+  28  13.7 

19.73 

83 

V  Leonis    .    • 

5.4 

11  30    8.39 

3.072 

—  0    5  23.0 

19.85  1 

84 

/3  Yirginis    •     . 

3.4 

11  43  46.07 

3.128 

+  2  30  50.1 

20.29 

85 

10  Virginia    .     . 

6 

12    2  52.37 

+3.074 

+  2  38  39.7 

—20.28 

86 

11  ViROINIS .     . 

3.4 

12  13    6.14 

3.068 

+  04  21iJ 

20.05  ! 

87 

g  Virffinis    •     . 

6 

12  26  55.03 

3.092 

—  8  43    4.5 

19.89 

88 

/Virginis    .     . 

6 

12  29  56.51 

+3.086 

—  5     5  59.6 

—1937  . 
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Vo. 

NaiM. 

"££!• 

Right  AiCMMkm. 

AoBoU 
TuUttoa. 

DwUMtlOD. 

AbdimI 
Tuiatioo. 

89 

X  Virginia    •     % 

5 

12  32  23.35 

-h3.095 

—  1  15  4IS.8 

1^.90 

90 

y  Virffiniji    .     . 

a2 

12  34  55.38 

3.040 

0  43  11.2 

19.84 

91 

9                                   ^J 

2d  Virginis    .     . 

6 

12  35    5.28 

3.100 

6  46    3.1 

19.84 

92 

38  Virginis    .     . 

6 

12  46  22.71 

3.073 

2  49  47.4 

19.68 

93 

^  Virginis    .     • 

5 

12  47  26.39 

3.117 

8  48  57.5 

19.64 

94 

• 

k  Virginis    •     . 

6 

12  52  48.66 

-h3.089 

—  3    5  33.4 

—19.49 

95 

48  Virginis    .     . 

6 

12  57    3.28 

3.086 

2  56  46.4 

19.46 

96 

B  Virginis  .    . 

4.5 

13    3    3.98 

3.100 

4  49  4L6 

19.34 

97 

a  Virginis  •    . 

1 

13  18  11.38 

3.152 

10  27  57.9 

18.93 

98 

/*  Virgims    •    . 

5 

13  25    3.28 

3.117 

5  34    5.5 

18.74 

99 

h  Vinrinis    .     . 

5 

13  25  57.96 

H-3.153 

—  9  28  43.6 

—18.70 

100 

m  Vinnnis    .     . 

6 

13  34  38.04 

3.142 

8     1  52.2 

18.36 

101 

C7 

83  Virginis    .     . 

6 

13  37  19.59 

3i»7 

15  30  36.3 

18.31 

102 

86  Virginis    .     . 

6 

13  38  51.31 

3.188 

11  45  32.3 

18.22 

103 

^7 

89  Virginis    •     . 

5 

13  42  38.96 

3.248 

17  28  14.1 

18.13 

104 

94  Virginis    .     • 

6 

13  59  15.42 

-1-3.169 

—  8  15  20.1 

—17.38 

105 

K  Virginis    .     . 

4.5 

14    5  48.34 

3.197 

9  39  15.1 

17.10 

106 

X  Virginis    .     . 

5.4 

14  11  55.06 

3.239 

12  45  26.9 

16.80 

107 

2  Libr89  .     •     . 

6 

14  16  16.35 

3.219 

11     6  19.3 

16.71 

108 

5  Libr89  •     •     • 

6 

14  38  37.98 

3.299 

11  53  51.3 

15.47 

109 

a*  LiBRJB       .     . 

2.3 

14  43  31.48 

^-3.306 

—15  29  13.1 

— 15J22 

110 

«*  Libra  .     .    . 

5.4 

15    4  38.75 

3.410 

19  17  10.0 

13.91 

111 

i*  Libra  .     .    . 

4 

15  20  45.65 

3.376 

16  15    2.3 

12.88 

112 

y  Librae  •     • 

4.5 

15  28    5.35 

3.346 

14  20  36.8 

12.33 

113 

B  Libr»  .     .     . 

5.4 

15  46  15.46 

3.412 

16  20  11.5 

10.92 

114 

a  ScoRPii  .    . 

2.3 

15  52  28.38 

-f-3.535 

—22  14  25.7 

—10.60 

115 

/3*  SCORPII    .     . 

2 

15  57  42.36 

3.476 

19  26  19.6 

10.22 

116 

»*  Soorpii      .     . 

4 

16    4  16.18 

3.480 

19    6  43.8 

9.68 

117 

• 
0-  Soorpii      .     . 

a4 

16  13    6.51 

3.636 

25  16  14.0 

9.02 

118 

^  Ophiuchi  .     . 

5 

16  16  9.39 

a503 

19  43  24.1 

8.82 

119 

X  Ophiuchi  .     . 

6 

16  19  19.13 

-1-3.470 

—18    9    5.8 

—  8.52 

120 

a  SCORPII    .      . 

1.2 

16  21  15.41 

3.668 

26    8     1.3 

8.40 

121 

tt  Ophiuchi  .     . 

5 

16  24  15.40 

3.548 

21  10  45.9 

8.06 

122 

B.  A.  G  5579 

5 

16  33  53.02 

3.462 

17  28  54.1 

7.33 

123 

20  Ophiuchi  .     . 

5 

16  42  28.70 

3.313 

10  32  41.6 

6.73 

124 

29  Ophiuchi  .     . 

6 

16  54    4.52 

-4-3.503 

—18  41     9.2 

—  5.68 

125 

n  Ophiuchi  .     . 

2.3 

17    2  45.15 

3.436 

15  33  25.4 

4.84 

126 

r  Serpentis  .     . 

5.4 

17  iZ  20.86 

3.372 

12  42  30.9 

4.03 

127 

B  Ophiuchi  •     . 

3.4 

17  13  50.64 

3.681 

24  51  49.2 

4.06 

128 

$  Serpentis  •     . 

4.3 

17  29  58.31 

3.434 

15  18  42.0 

2.67 

129 

0  Serpentis  .     . 

5.4 

17  33  56.44 

-4-3.369 

—12  48    4.3 

—  2.30 

130 

4  Sagittarii .     • 

5 

17  51  40.35 

3.661 

23  48     1.7 

—  0.74 

131 

fk^  Sagittarh  . 

4 

18    5  48.58 

-4-3.586 

—21     5  26.3 

-h  0.50 
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31  SagitUrii . 

X  Sagittarii . 

B.  A.  C  637 
34  SagTttani . 

K*  SagiUarii . 

^  Sagittarii . 
o  Sagittarii . 
w  Sagittarii . 
d  SAOiTTABn 
p*  S^ttarii . 

V  SagitUrii . 
e*  Sa^uarii . 
/Sagittarii. 
g  Sagitiarii . 
63  SagiUBiii . 

£•  Capriconri 

«*  CAFRICOlim 

p  Capricomi 
r*  Capricomi 
<  Aquarii    . 

fl  Al}1TATtn  . 

6  Cbprieomi 
r  Aqoarii  . 
j8  AQtJARn  . 
{  AttuAsn . 

X  Cftpriconii 
6  Aquash  . 
p  Aqnarii  . 
r  Aqnarii  . 
{ Axpiarii     . 

9  Aqnarii 
I)  AquARn  . 
>  Aqoarii    . 
78  Aquarii     . 
j3  Fiseium    . 

4  Aqnarii    . 


I  PlSCIDK    . 

19  Pisciam    . 
36  Kseinm    . 

s  PlSCIUH    . 

c*  Piacium    . 


IS  17  35.69 
18  19  45.77 
18  21  37.08 
18  25  46.09 

18  46    8.29 

IS  49  47.55 

IS  56  42.63 

19  1  51.09 
19  9  51.15 
19  13  57.48 

19  14  6.58 
19  34  54.57 
19  38  36.11 
19  50  24.88 

19  54  31.46 

20  5    \m 

20  10  40.37 
20  21  16.23 
20  31  49.94 
20  40  26.54 

20  45  38.65 

20  58  28.10 

21  2  20.71 
21  24  33.34 
21  30  40.17 

21  39  22.40 

22  0  48.83 
22  13  11.96 
22  14  47.30 
22  SI  Se.98 

22  23  S6.» 

22  28  31.27 
22  30  52.01 
22  47  38.66 

22  57  6.64 

S3  7  26.07 

23  10  16.22 
23  20  6.95 
23  33  6.65 
23  39  36.01 

23  48  19.72 
23  52  28.97 
23  55  42.06 


+3.574 
3.707 
3.419 
3.667 


4-3.582 
3.599 
3.574 
3.515 
a488 

+a445 
3.438 

8.506 
3.409 
3.866 


3.334 
3.431 
3.363 
8.257 

+8.241 
3.385 
3.274 
3.164 
8.199 

+a238 
3.171 
3.163 
3.105 
8.091 

+3.182 
3.084 
3.113 
3.129 
3.057 

+3.113 
3.110 
3.079 
3.084 
3.067 

+3.068 

3.078 

+3.066 


—20  3^  3K^.2 
25  29  32.6 

14  38  52.8 
24  7  89.5 
22  54  18.4 

-21  16  485 
21  55  58.6 
21   13  54.3 

19  11  13.1 
18     5  40.2 

-16  12     8.1 

16  35  56.6 

20  4  39.7 

15  50  30.7 

14  0    7.0 

-13  0  12.0 

12  57  16.8 

18  15     2.5 

15  35  9.9 
9  58  49.8 

—  9  28  49.1 

17  45  31.5 
11  54  29.6 

6  9  16.9 
8  26  56.9 

-11  SB  89.8 
8  26  39.8 
8  29  14.5 
2  8  33.4 
0  41  575 

—11  21  34.9 

0  48  7.5 
4  54  46.9 

—  7  54  33.8 
■t-  3    6  16.4 

—  6  45  555 
■4-  2  33  22^ 

0  31  405 
4  S4  20.1 
2  45    05 

4-  6  19  56.4 

6    7  36.8 

-f  7  44  49.6 
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not. 

JANUARY. 

FEBRUABT. 

MARCH. 

8«nU 

Hortiontal 

H^rir 

SOBl- 

HoriaoriHd 

lloaiv 

8«Bi- 

Horimatal 

Hoorlj 

diUMCMr. 

Pu»Hm. 

PUL 

iltoimtir. 

PanBu. 

Piff. 

dteta«tar. 

Paimllftz. 

DUL 

4 

1^4^.6 

54*    i3 

-o!b5 

iV  5f.O 

54'  27".l 

+($'.72 

14  55.8 

5^  41.0 

+6'.95 

1-5 

14  44.7 

54    0.1 

0.19 

14  54.6 

54  365 

0.84 

14  59.2 

54  5.S.3 

1.10 

S.0 

14  443 

53  58.8 

-0.03 

14  57!5 

54  47.3 

0.94 

15    3.0 

55    75 

153 

2.5 

14  44.4 

53  59.3 

+0.11 

15    0.8 

54  59.2 

1.03 

15    7.3 

55  229 

1.35 

ao 

14  45.1 

54    1.4 

024 

15    4.3 

55  12.1 

1.10 

15  11.8 

55  39.7 

1.44 

3.5 

14  46.1 

54    5.1 

0.36 

15    8.0 

55  25.7 

1.16 

15  165 

55  57.4 

150 

4.0 

14  47.5 

54  in.2 

0.47 

15  11.9 

55  39.9 

1.19 

15  215 

56  15.8 

1.54 

4.5 

14  4!K2 

54  16.4 

0.57 

15  15.8 

55  54.3 

1.22 

15  26.7 

56  34.4 

155 

5.0 

14  51.2 

54  23.9 

0.67 

15  19.8 

66    9.1 

li23 

15  31.8 

56  53.0 

153 

5^ 

14  53.4 

54  32.4 

6.75 

15  23.8 

56  23.9 

IS3 

15  36.7 

57  1IJ2 

1.49 

6.0 

14  56.0 

54  41.9 

0.83 

15  27.8 

56  385 

isa 

15  415 

57  28.7 

1.42 

6.5 

14  58.9 

54  52.4 

0.90 

15  31.8 

56  53.4 

1.22 

15  46.0 

57  455 

153 

70 

15    2.0 

55    36 

0.97 

15  35.8 

57    7.9 

1.21 

15  50.2 

58    0.7 

1.22 

7.5 

15    5.3 

55  15.7 

1.05 

15  39.7 

57  22.3 

119 

15  54.1 

58  14.8 

1.12 

8.0 

15    QS> 

55  28.9 

1.13 

15  43.6 

57  36.4 

1.17 

15  575 

58  275 

1.00 

8.5 

15  12.7 

55  42.9 

ijeo 

15  47.4 

57  50.3 

1.14 

16    05 

58  38.7 

0.86 

9.0 

15  167 

55  57.7 

1J87 

15  51.0 

58    3.8 

1.12 

16    3.1 

58  48.2 

0.73 

9.5 

15  21 .0 

56  135 

1.35 

15  54.6 

58  17.1 

1.09 

16    5.4 

58  56.2 

0.61 

10.0 

15  255 

56  30.1 

1.42 

15  58.2 

58  30.1 

1.06 

16    7.1 

59    25 

0.49 

10.5 

15  33.3 

56  47.6 

1.49 

16    1.6 

58  425 

1.02 

16    8.4 

59    7.9 

056 

11.0 

15  :».3 

57    5.9 

1.56 

16    4.9 

58  545 

0.97 

16    9.4 

59  115 

055 

11^ 

15  40.4 

57  25.1 

1.62 

16    8.0 

69    5.8 

0.90 

16  lO.l 

59  13.9 

0.14 

19.0 

15  45.8 

57  44.9 

157 

16  10.8 

59  16.2 

062 

16  10.4 

59  15.0 

+0.04 

12.5 

15  51.4 

58    5.2 

1.70 

16  13.3 

59  255 

0.72 

16  10.4 

59  15.0 

—0.05 

13.0 

15  57.0 

58  25.8 

1.72 

16  155 

59  33.4 

059 

16  10.1 

59  135 

0.14 

13.5 

16    26 

58  465 

1.71 

16  17.2 

69  39.7 

0.45 

16    95 

59  115 

0.24 

14.0 

16    8.2 

59    6.8 

1.67 

16  18.4 

59  44.2 

0.29 

16    85 

59    8.1 

053 

14.5 

16  13.6 

59  265 

159 

16  19.0 

59  465 

-M).10 

16    75 

59    35 

0.44 

15.0 

16  18.6 

59  44.9 

1.46 

16  19.0 

59  465 

— 4U1 

16    5.7 

58  575 

054 

15.5 

16  23.2 

60    1.6 

1.30 

16  18.3 

59  43.8 

054 

16    3.7 

58  505 

054 

lao 

16  27.1 

60  16.1 

1.09 

16  16.8 

59  885 

057 

16    15 

58  42.1 

0.75 

16.5 

16  3f).2 

60  27.9 

0.85 

16  145 

59  30.0 

0.80 

15  58.8 

58  32.4 

057 

17.0 

16  326 

69  36.5 

0.57 

16  115 

59  19.0 

1.03 

15  558 

58  215 

0.98 

175 

16  34.0 

60  415 

-1-0.25 

16    7.8 

59    5.2 

li25 

15  52.4 

58    8.9 

1.09 

18.0 

16  34.3 

60  425 

—0.08 

16    3.4 

68  49.0 

lAZ 

15  48.7 

57  555 

1.19 

18.5 

16  335 

60  395 

0.42 

15  585 

58  30.8 

159 

15  445 

57  403 

158 

19.0 

16  315 

60  32J 

0.77 

15  58.1 

58  10.9 

1.71 

15  405 

57  24.4 

156 

19.5 

16  28.4 

60  21.0 

1.10 

15  47.2 

57  49.7 

1.80 

15  35.8 

57    75 

1.42 

23.0 

16  21.3 

60    5.9 

1.40 

15  41.2 

57  275 

1.87 

15  31.1 

56  505 

1.46 

20.5 

16  19j8 

59  47.4 

1.66 

16  35.1 

57    4.9 

1.89 

15  26.2 

56  325 

148 

21.0 

16  13.4 

59  26.0 

1.88 

15  28.9 

66  42.2 

1.87 

15  215 

56  14.7 

1.48 

21.5 

16    6i> 

59    2.3 

2.06 

15  22.7 

56  19.9 

182 

15  165 

55  57.1 

1.45 

22.0 

16    0.0 

58  36.8 

2.17 

15  16.9 

55  586 

1.73 

15  11.8 

55  39i» 

1.40 

22.5 

15  52.8 

58  10.1 

2.24 

15  11.4 

55  38.4 

152 

15    7.4 

55  235 

1.31 

23.0 

15  45.3 

57  42.9 

2i27 

15    6.3 

55  19.8 

1.47 

15    35 

55    8.4 

151 

23.5 

15  37.9 

57  15.7 

2.24 

15    1.6 

55    3.1 

1.30 

14  595 

54  545 

1.08 

24.0 

15  30.7 

56  49.1 

2J7 

14  57.9 

54  485 

1.12 

14  56.2 

54  42.4 

054 

245 

15  23.8 

56  23.6 

2.U6 

14  545 

54  36.3 

0.92 

14  53.4 

54  32.1 

0.77 

25.0 

15  17.2 

55  »).6 

1.92 

14  51.8 

54  265 

0.71 

14  51.1 

54  23.9 

059 

255 

15  11.2 

55  37.4 

1.75 

14  49.9 

54  19.3 

0.49 

14  495 

54  175 

0.40 

26.0 

15    5.7 

55  175 

157 

14  48.7 

54  14.7 

0.27 

14  485 

54  145 

-4)58 

265 

15    04) 

54  5!).8 

1.37 

14  48.1 

54  12.7 

—0.05 

14  485 

54  135 

+0.02 

27.0 

14  56.8 

54  445 

1.17 

14  48.3 

54  13.4 

+047 

14  48.7 

54  14.7 

053 

075 

14  53.3 

54  31.8 

om 

14  49.2 

54  16.7 

056 

14  49.8 

54  18.7 

0.44 

28.0 

14  505 

54  21.6 

0.74 

14  50.8 

54  225 

058 

14  515 

54  ^A 

0.67 

285 

14  485 

54  14.1 

052 

14  53.0 

54  305 

0.77 

14  54.1 

54  34.7 

0.88 

29.0 

14  47.1 

54    9.1 

0.31 

14  55.8 

54  41.0 

0.95 

14  575 

54  465 

1.08 

295 

14  465 

54    6.6 

—0.11 

14  695 

54  535 

1.10 

15    1.1 

55    05 

1.27 

30.0 

14  465 

54    65 

-M).08 

15    3.0 

55    7.3 

1.23 

15    55 

55  17.0 

1.44 

305 

14  47.0 

54    8.6 

027 

15    7.3 

55  22.9 

1.35 

15  105 

55  355 

1.60 

31.0 

14  48.1 

54  12.9 

0.44 

15  11.8 

55  39.7 

1.44 

15  16.1 

55  55.4 

1.73 

315 

14  49.8 

54  19.1 

+059 

15  165 

55  57.4 

+1.50 

15  21.9 

56  16.9 

+154 
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FOR  WASHINGTON  MEAN  NOON  AND 

MIDNIGHT. 

Dftto. 

APRIL. 

MAY. 

JUNE. 

Saml- 

norliootal 

HoQTly 

Semt- 

noriiontil 

Hoiiiij 

Semi- 

nortofmtal 

Hourly 

diameter. 

Pusllax. 

Dur. 

dlameter. 

Parallax. 

Diff. 

diameter. 

Parallaz. 

IMS. 

d 
1.0 

1^  24'.0 

56'3£{5 

+i:bi 

1     II 
15  58.9 

58  3si'.8 

H-il8 

1^  37.4 

e6  5^.1 

II 
-4-1.10 

1J> 

15  34.3 

57    2.6 

1.93 

16    5.8 

58  585 

2.08 

16  40.7 

61     6.3 

0.83 

2.0 

15  40.7 

57  25.8 

1.92 

16  125 

59<2.6 

1.92 

16  42.8 

61  13.9 

0.43 

2.5 

15  47.0 

57  48.8 

1.88 

16  185 

59  445 

1.71 

16  435 

61  165 

-4-0.03 

3.0 

15  53.0 

58  11.0 

1.80 

16  23.7 

60    35 

1.45 

16  43.0 

61  145 

-057 

3.5 

15  56.6 

58  31.9 

1.67 

16  28.0 

60  19.4 

1.16 

16  41.1 

61    7.7 

0.75 

4.0 

16    3.8 

58  51.1 

152 

16  31.3 

60  315 

0.84 

16  38.0 

60  56.4 

1.10 

4.5 

16   a6 

59    8.3 

1.33 

16  335 

60  39.7 

051 

16  33.9 

60  41.1 

141 

5.0 

16  12.6 

59  23.0 

1.11 

16  34.6 

60  43.7 

-4-0.17 

16  28.8 

60  22.4 

1.67 

5.5 

16  15.9 

59  35.0 

0.88 

16  345 

60  435 

—0.17 

16  22.9 

60    05 

158 

1 

6.0 

16  18.4 

59  44.1 

0.64 

16  33.4 

60  395 

0.49 

16  16.4 

59  37.1 

2.04 

6.5 

16  20.0 

59  50.3 

0.39 

16  31.3 

60  31.8 

0.78 

16    95 

59  12.0 

2.13 

7.0 

16  20.9 

59  535 

-1-0.15 

16  28.3 

60  20.7 

1.04 

16    25 

58  45i) 

2.18 

7.5 

16  21.1 

59  54.0 

—0.07 

16  245 

60    6.8 

126 

15  55.3 

58  19.4 

2.19 

8.0 

16  205 

59  51.9 

0.27 

16  20.1 

59  50.4 

1.44 

15  48J2 

57  535 

2.16 

8.5 

16  19.3 

59  47.4 

0.47 

16  15.1 

59  32.1 

1.57 

15  41.2 

57  27.7 

2.09 

9.0 

16  175 

69  40.7 

053 

16    9.7 

59  12.4 

1.67 

15  345 

57    3,1 

2.00 

9.5 

16  15.1 

aO  32J3 

0.77 

16    4.1 

58  51.9 

1.73 

15  28i2 

56  395 

158 

10.0 

16  12.3 

59  22.1 

0.89 

15  58.4 

58  30i) 

1.75 

15  22.2 

66  17.9 

1.76  ' 

10J> 

16    9.2 

59  10.8 

0.98 

15  52.7 

58    9.8 

1.75 

15  16.7 

55  575 

1.63 

11.0 

16    5.9 

58  585 

1.05 

15  47.0 

57  48.9 

1.72 

15  115 

55  385 

1.49 

11.5 

16    2.4 

58  455 

1.10 

15  41.4 

57  28.4 

1.68 

15    6.9 

55  21.7 

155 

12.0 

15  58.7 

58  31.9 

1.14 

15  36.0 

57    85 

162 

15    2.7 

55    65 

1.21 

12.5 

15  54J) 

58  17.9 

1.18 

15  30.8 

56  495 

155 

14  59.0 

54  525 

1.07  , 

13.0 

15  51.0 

58    3.6 

lJ2a 

15  25.9 

56  31.4 

1.48 

14  55.7 

54  405 

054 

135 

15  47.1 

57  49.1 

1J22 

15  21 J3 

56  14.1 

1.40 

14  525 

54  30.1 

050 

14.0 

15  43.1 

57  34.4 

1.23 

15  16.7 

55  57.8 

1.32 

14  50.4 

54  21.2 

0.68 

14.5 

15  39.1 

57  19.6 

1.23 

15  12.6 

55  425 

1.24 

14  48.4 

54  135 

056 

15.0 

15  35.0 

57    4.8 

1.24 

15    8.7 

55  28.2 

1.15 

14  468 

54    75 

0.44 

155 

15  31.0 

56  49.9 

ISU 

15    5.1 

55  14.9 

1.07 

14  455 

54    3.2 

052 

16.0 

15  26.9 

56  35.0 

1.24 

15    1.7 

55    25 

om 

14  44.7 

54    05 

0.S1 

16.5 

15  22.9 

56  23.2 

1.23 

14  585 

54  515 

0.90 

14  44.1 

53  58.1 

— OJO 

17.0 

15  18.8 

56    55 

1.21 

14  55.8 

54  410 

0.82 

14  44.0 

53  575 

-4-051 

17.5 

15  14i) 

55  51.1 

1.19 

14  53.3 

54  31.7 

0.73 

14  44.2 

53  58.2 

0.12 

18.0 

15  11.1 

55  37.0 

1.16 

14  51.1 

54  235 

0.64 

14  44.7 

54    05 

0.23 

18.5 

15    7.3 

55  23.3 

1.12 

14  49.1 

54  16.4 

0.54 

14  45.7 

54    38 

0.26 

19.0 

15    ZJi 

55  10J2 

1.06 

14  475 

54  105 

0.44 

14  47.1 

54    8.9 

0.49 

195 

15    0.4 

54  57.9 

0.99 

14  46.3 

54    5.9 

0.33 

14  48.9 

54  155 

052 

20.0 

14  57.3 

54  465 

0.90 

14  45.4 

54    2.7 

0J21 

14  51.1 

54  23.7 

0.76 

205 

14  54.6 

54  36.2 

0.80 

14  44.9 

54    1.0 

—0.07 

14  53.8 

54  33.7 

OilO 

21.0 

14  52.1 

54  27.2 

0.69 

14  44.9 

54    0.9 

+0.07 

14  57.1 

54  455 

i.r6 

215 

14  50.0 

54  19.7 

056 

14  45.4 

54    25 

022 

15    0.8 

54  59.1 

IJ22 

22.0 

14  48.4 

54  13.8 

0^1 

14  46.4 

54    63 

057 

15    5.0 

55  14.7 

157 

225 

14  47.3 

54    9.8 

0.24 

14  47.9 

54  11.9 

054 

15    9.7 

55  :\2,i 

152  1 

23.0 

14  46.8 

54    74) 

—0.07 

14  50.0 

54  195 

o.ra 

15  15.0 

55  51.4 

158 

235 

14  46i) 

54    8.1 

-M).11 

14  52.7 

54  295 

0J)2 

15  20.7 

56  125 

153 

24.0 

14  47.6 

54  105 

0.30 

14  56.0 

54  41.7 

1.11 

15  26.!) 

56^55 

li« 

245 

14  48.9 

54  15.4 

051 

14  59.9 

54  56.1 

1.30 

15  335 

£6  59.6 

2i)9  ; 

25.0 

14  50.9 

54  22.7 

0.71 

15    45 

55  12.8 

1.49 

15  405 

57  255 

2J8 

255 

14  535 

54  325 

0il2 

16    9.7 

55  31.8 

1.67 

15  47.9 

57  52.1 

2SQ 

26.0 

14  56.8 

54  44.8 

1.12 

15  15.4 

55  53.0 

1.84 

15  55.3 

58  19.4 

2M 

265 

15    0.9 

54  595 

1.33 

15  21.7 

56  16.1 

2.00 

16    2.8 

58  475 

2J28  ' 

27.0 

15    5.6 

55  16.7 

153 

15  285 

56  41.1 

2.14 

16  10J2 

59  145 

S.22 

275 

15  10.8 

55  36.2 

1.71 

15  35.7 

57    75 

2.26 

16  17.4 

59  405 

2.12  1 

28.0 

15  16.7 

55  57.7 

1.87 

15  43.3 

57  35.4 

2.33 

16  24.1 

60    5.2 

156  1 

285 

15  23.1 

56  21.1 

2.01 

15  51.1 

58    3.9 

2.38 

16  30.1 

60  27.4 

1.72 

29.0 

15  29.9 

56  46.0 

2.13 

15  58.9 

68  32.7 

258 

16  35.4 

60  465 

1,44  ] 

295 

15  37.0 

57  12.2 

2.21 

16    6.7 

59    1.1 

2.32 

16  3:15 

61    2.1 

1.11   ' 

30.0 

15  44.3 

57  39.1 

2.25 

16  14.1 

59  285 

2M 

16  42.7 

61  13.4 

0.75 

305 

15  51.7 

58    6J2 

2.24 

16  21.1 

59  54Ji 

2.04 

16  445 

61  20.1 

-4-o.as 

31.0 

15  58.9 

58  32.8 

2.18 

16  27.4 

60  175 

1.80 

16  45.0 

61  215 

—0.05 

315 

16    5.8 

58  585 

-<-2.08 

16  32.9 

60  375 

-4-1.52 

16  44.1 

61  185 

^.47  , 
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FOR  WASHINGTON  MEAN  NOON  AND 

J^DNIGHT. 

Dito. 

JULY. 

AUGUST. 

SEPTEMBER.               1 

Semi. 

nortiootal 

HoarlT 

Seal- 

Hortioiitil 

Hocurlj 

8eml- 

noTbnntal 

noctrlT 

dluMCer. 

PUttllUC. 

DiS. 

dkoMler. 

PanBu. 

DiC 

dteta«tar. 

Parmlks. 

IMff. 

d 
1.0 

1^  4^!o 

6l'  2r.8 

— 0X)5 

16'  2l''.5 

59' 5^5 

-f.79 

1^375 

5^  lijD 

— &06 

1J> 

n6N44.l 

61  18.6 

0.47 

16  15.2 

59  32.4 

2.00 

15  30.5 

56  48.3 

2.02 

2.0 

16  41i) 

61  10.5 

0.87 

16    8.3 

59    7.2 

2.16 

15  24.0 

56  24.4 

1.94 

2.5 

16  38.4 

60  57.7 

1.23 

16    1.0 

58  40.4 

256 

15  17.8 

56    1.7 

183 

ZS) 

16  33.8 

60  40.7 

1.56 

15  53.5 

58  12.7 

2.31 

15  12.0 

55  40.6 

1.68 

3.5 

16  28J2 

6f)  20.1 

1.84 

15  45.9 

57  44.8 

2.31 

15    6.8 

55  21.3 

1.52 

4.0 

16  21.7 

59  56.4 

2.06 

15  38.3 

57  17.1 

2.26 

15    2.1 

55    4.1 

1.34 

4^ 

16  14.6 

59  30.4 

2.22 

15  31.0 

56  50.3 

2.17 

14  58.1 

54  495 

115 

5.0 

16    7.1 

59    2.9 

2.32 

15  24.1 

56  24.8 

2.06 

14  54.7 

64  36.7 

0.94 

5.5 

15  59.4 

58  34.5 

2.37 

15  17.6 

66    0.9 

1.92 

14  51.9 

54  26.7 

0.72 

€.0 

15  51.6 

58    5.8 

2.37 

15  11.6 

55  38.9 

1.74 

14  49.9 

54  19.3 

0.51 

6.5 

15  43i) 

57  37.5 

2.33 

15    6.2 

55  19.0 

1.56 

14  48.6 

54  14.4 

0.30 

7.0 

15  36.4 

57    9.9 

2.24 

15    1.4 

55    1.4 

1.37 

14  48.0 

54  12.1 

—0.09 

7a> 

15  2!).2 

56  43.6 

2.13 

14  57  J2 

54  46.2 

117 

14  48.0 

54  12.3 

-hO.tl 

SJO 

15  22.5 

56  18i» 

im 

14  53.8 

54  33.4 

0.97 

14  48.7 

54  14i) 

0.30 

8J5 

15  16.2 

55  55.9 

1.83 

14  50.9 

54  23.0 

0.77 

14  50.0 

54  19.6 

0.49 

9S) 

15  10.5 

55  34.9 

1.66 

14  48.7 

54  15.0 

0.57 

14  51.9 

54  26.6 

0.66 

9.5 

15    5.4 

55  16.0 

1.49 

14  47.2 

54    9.4 

0.37 

14  54.3 

54  35.5 

0.81 

10.0 

15    0.8 

54  59.2 

1.31 

14  46.3 

54    6.0 

050 

14  575 

54  46.1 

0.94 

10J3 

14  56.8 

54  44.6 

1.13 

14  46.0 

54    4.9 

—0.02 

15    0.5 

54  585 

1.06 

11.0 

14  534 

54  32.1 

0.95 

14  46.2 

64    5.7 

-<-0.14 

15    4.1 

55  11.6 

1.16 

11.5 

14  50.6 

54  21.7 

0.78 

14  47.0 

54    8.5 

0.30 

15    8.1 

55  26.0 

153 

12.0 

14  48.3 

54  13.4 

0.61 

14  48J2 

54  13.0 

043 

15  125 

55  41.3 

159 

l2Jj 

14  46.6 

54    7.1 

0.45 

14  49i) 

54  19.1 

0.56 

15  16.5 

55  570 

1.32 

13.0 

14  45.4 

54    2.6 

0.30 

14  51.9 

54  26.5 

0.67 

15  20.9 

56  13.1 

1.34 

13.5 

14  44.6 

53  59.9 

0.16 

14  54.3 

54  35.3 

o.n 

15  25.3 

56  295 

1.34 

14.0 

14  44.4 

53  58.9 

-O.03 

14  56.9 

54  45.1 

0.85 

15  29.6 

56  455 

1.32 

14.5 

14  44.5 

53  59.4 

H-O.IO 

14  59.9 

54  55.9 

0.93 

15  33.9 

57    1.0 

1.29 

15.0 

14  45.0 

54    1.4 

0.22 

15    3.1 

55    7.6 

1.00 

15  38.1 

57  165 

155 

15.5 

14  45.9 

54    4.7 

0.33 

15    6.4 

55  20.0 

1.06 

15  42.1 

67^.9 

1.19 

16.0 

14  47.2 

54    9.3 

0.43 

15  10.0 

55  33.2 

1.11 

15  45.9 

57  44.9 

1.14 

16.5 

14  48.8 

54  15.1 

0.53 

15  13.8 

55  46.8 

1.16 

15  49.5 

57  585 

li)8 

17.0 

14  50.7 

54  22.2 

0.63 

15  17.6 

56    10 

1.21 

15  52.9 

68  10.7 

1.01 

17.5 

14  52J) 

54  30.4 

0.73 

15  21.6 

56  15.8 

155 

15  56.1 

58  22.3 

0.94 

18.0 

14  55.5 

54  39.8 

0.83 

15  25.8 

56  31.0 

158 

15  59.0 

58  335 

0.87 

18.5 

14  58.4 

54  50.4 

0.93 

15  30.0 

56  46.6 

1.31 

16    1.7 

58  43.1 

0.80 

19.0 

15    1.6 

55    2.3 

1.04 

15  34.4 

57    2.5 

1.34 

16    45 

58  525 

0.72 

19.5 

15    5iJ 

55  15.3 

1.15 

15  38.8 

57  18.9 

1.37 

16    6.5 

59    0.4 

0.65 

20.0 

15    9.1 

55  29.7 

155 

15  43.3 

57  35.5 

1.39 

16    8.4 

59    7.7 

0.56 

20.5 

15  13.4 

55  45.4 

1.36 

15  47.9 

57  52.3 

1.40 

16  10.1 

59  13.9 

0.47 

21.0 

15  18.0 

56    2.4 

1.46 

15  52.5 

58    9.3 

1.41 

16  11.5 

59  19.0 

0.37 

21.5 

15  22.9 

56  20.5 

1.56 

15  57.1 

58  265 

140 

16  12.6 

59  22.8 

056 

22.0 

15  28.2 

56  39.9 

1.66 

16    1.7 

58  42  9 

1.37 

16  135 

59  25.3 

0.15 

22.5 

15  33.8 

57    0.4 

1.75 

16    6.1 

58  59.1 

1.33 

16  13.5 

69  26.3 

-1-0.01 

23.0 

15  39.6 

57  21.9 

1.83 

16  10.4 

59  14.7 

155 

16  13.3 

50  25.6 

—0.13 

23.5 

15  45.6 

57  44.3 

1.89 

16  14.3 

59  295 

1.15 

16  12.6 

59  23.1 

059 

24.0 

15  52.0 

58    7.3 

1.93 

16  17.9 

59  42.4 

1.03 

16  11.4 

59  18.5 

0.46 

24.5 

15  58.4 

58  30.7 

IM 

16  21.0 

59  53.8 

0.86 

16    9.6 

59  12.0 

0.64 

25.0 

16    4.7 

58  54.0 

1.92 

16  23.5 

60    3.1 

0.66 

16    75 

59    35 

0.81 

25.5 

16  lUJ) 

59  16J> 

1.86 

16  25.4 

60    9.8 

0.44 

16    4.3 

58  52.4 

0.98 

26.0 

16  16.9 

59  38.8 

1.76 

16  26.4 

60  13.6 

-hO.19 

16    0.8 

58  39.6 

1.14 

26.5 

16  22.5 

59  59.2 

1.60 

16  26.4 

60  14.4 

—0.08 

15  56.8 

58  24.8 

1.30 

27.0 

16  27.4 

60  17.4 

1.40 

16  25.9 

60  11.8 

0.36 

15.525 

58    8.3 

1.43 

27.5 

16  31.6 

60  32.9 

1.16 

16  24.3 

60    5.8 

0.64 

15  47.4 

57  504 

1.54 

28.0 

16  35.0 

60  45J2 

0.87 

16  21.7 

59  56.4 

0.91 

15  425 

57  31.3 

1.62 

28.5 

16  37.3 

60  53.8 

0.55 

16  18.3 

59  43.8 

1.17 

15  36.7 

57  11.3 

1.68 

29.0 

16  38.5 

60  58.3 

-1-0.20 

16  14.0 

59  28.1 

1.41 

15  315 

56  50.9 

1.70 

29.5 

16  38.6 

60  58.4 

—0.16 

16    9.0 

59    9.6 

1.63 

15  25.6 

56  80.5 

1.69 

30.0 

16  37.4 

60  54J2 

0J>3 

16    3.3 

58  48.9 

1.80 

15  20.1 

56  10.3 

1.65 

30.5 

16  35.1 

60  45i> 

0.90 

15  575 

58  26.3 

1.93 

15  14.8 

55  50.8 

1.58 

31.0 

16  31.6 

60  32.5 

1.23 

15  50.7 

58    2.4 

2.01 

15    9.8 

55  32.4 

1.48 

31.5 

16  27.0 

60  15.7 

—1.54 

15  44.0 

57  37.8 

-2.06 

15    55 

55  15.3 

-1.35 

a44 
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FOR  WASHINGTON  MEAN  NOON  AND 

MIDNIGHT. 

■ 

Date. 

OCTOBER. 

NOVEMBER. 

DECEMBER.               | 

Sami- 

HoriaoRtel 

Hourly 

Seal- 

HoriaoDtil 

Hoorly 

SmdU 

Ilorisnntal 

i 
Hoorlj 

diaoMter. 

PanUlax. 

DIff. 

diunotec- 

Parallax. 

DUL 

dlamotor. 

Panllax. 

Uff. 

d 
1.0 

1^    ii'.S 

55*3^4 

— 1!48 

14'  4^3 

54' 1^5 

-0'.34 

14*  47.4 

6^  10.1 

-hJ^  1 

1.5 

15    5.2 

55  15.3 

1.35 

14  47.5 

54  10.5 

-^.15 

14  49.4 

54  17.3 

0.70  1 

2.0 

15    1.0 

55    0.0 

1.21 

14  47.4 

54  10.0 

-M).08 

14  52.0 

54  26.9 

0.90 

2.5 

14  57.3 

54  46.5 

1.03 

14  47i) 

54  11.9 

0.26 

14  553 

54  39.0 

1.11   ' 

ao 

14  54.2 

54  35i2 

0.85 

14  49.2 

64  16.5 

0.48 

14  5UJ2 

54  53.6 

1.31 

3.5 

14  51.8 

54  26.2 

0.65 

14  51.1 

54  2:17 

0.70 

15    3S> 

55  10.6 

1-51   , 

4.0 

14.50.0 

54  19.6 

0.45 

14  53.8 

54  33.5 

0.91 

15    9iJ 

55  30.1 

\Sl 

4.5 

14  48.9 

54  15.6 

Oi» 

14  57.1 

54  45.8 

1.12 

15  15.1 

55  51.8 

189 

5.0 

14  4S.6 

54  14.3 

—0.01 

15    1.2 

55    0.6 

1..33 

15  21.6 

66  15.6 

2j6 

5.5 

14  48.9 

54  15.5 

■^0.81 

15    5.9 

55  17.8 

1.58 

15  28.6 

56  41.2 

2^ 

e.0 

14  49.9 

54  19.3 

0.43 

15  11.1 

55  37.2. 

1.69 

15  36.0 

57    8.4 

2.30 

6.5 

14  51.7 

54  25.8 

0.63 

15  16.9 

55  58.5 

1.83 

15  43.7 

67  36.7 

237 

7.0 

14  54.1 

54  34.6 

0.83 

15  23.2 

66  21.4 

1.IK> 

15  51.5 

58    5.5 

2.40 

7.5 

14  57.1 

54  45.8 

1.03 

15  2i).7 

56  45.6 

506 

15  59.3 

58  34.3 

2^ 

ao 

15    0.8 

54  59i2 

1.19 

15  36.6 

67  10.6 

2.10 

16    7.a 

59    2.5 

2.89 

8.5 

15    4.9 

55  14.5 

1.34 

15  43.5 

57  36.0 

2.11 

16  14.3 

69  29.4 

2.16 

9.0 

15    9.6 

55  31.5 

1.47 

15  504 

58    1.3 

2.08 

16  21.1 

69  54.3 

1.16 

9.5 

15  14.6 

55  50.0 

V5d 

15  57.1 

68  25.9 

1.99 

16  27.1 

60  16.4 

170 

10.0 

15  19.9 

56    9.5 

1.66 

16    3.4 

58  49.8 

1.87 

16  38J2 

60  35.1 

1.40 

10.5 

15  25.4 

56  29.7 

1.70 

16    9.3 

59  10.8 

1.70 

16  36.3 

60  50.0 

1.C6 

11.0 

15  31.0 

56  50.2 

1.71 

16  14.5 

59  30.0 

1.48 

16  39.2 

61     0.6 

070 

11.5 

15  36.6 

57  107 

1.69 

16  19  0 

59  46.5 

liM 

16  40.8 

61    6.6 

-1-0.31 

12.0 

15  42.1 

67  30.8 

1.64 

16  22.7 

69  59.9 

0.97 

16  41.1 

61    7.8 

—0.08 

12.5 

15  47.3 

67  50.1 

1.56 

16  25.4 

61    9.8 

0.60 

16  40.2 

61    4.3 

0.46 

13.0 

15  58.3 

58    8.3 

1.45 

16  27.1 

60  16.2 

0.:» 

16  38.1 

60  56.5 

Ojfi 

13.5 

15  56.8 

58  25.0 

1.32 

16  27.9 

60  19.1 

-hO.lO 

16  34.8 

60  44.5 

1.14 

14.0 

16    0.9 

58  40.0 

1.17 

16  27.7 

6a  18.5 

—0.19 

16  30.5 

60  28.9 

1.41 

14.5 

16    4.4 

58  53.0 

1.00 

16  26.6 

63  14.5 

0.45 

16  <^.5 

63  10.3 

1.64 

15.0 

16    7.4 

59    4.0 

082 

16  24  7 

60    7.5 

0.68 

16  19.8 

59  49.3 

1.82 

15.5 

16    9.8 

59  12.8 

0.64 

16  22.1 

59  57.9 

0,80 

16  13.6 

69  26.5 

194 

16.0 

16  11.6 

59  19.4 

0.47 

16  18.8 

59  46.1 

1.06 

16    7.0 

50    2.5 

2.01 

16.5 

16  12.8 

59  23.9 

OJW 

16  15.1 

59  32.3 

1.20 

16    0.4 

58  38.0 

904 

17.0 

16  13.5 

59  26.4 

-M).14 

16  11.0 

59  170 

1.30 

15  53.7 

58  13.5 

2.(13 

17.5 

16  13.7 

59  27.0 

-0.08 

16    6.6 

69    0.8 

1.37 

15  47.1 

57  49.3 

li«> 

18.0 

16  13.4 

59XS.9 

0.15 

16    2.0 

68  4^9 

1.42 

15  40.7 

57  2$:7 

liS  1 

18.5 

16  126 

5!)  23.2 

0.28 

15  57.3 

58  26.7 

1.44 

15  34.5 

57    31 

1.83 

190 

16  11.5 

59  19.1 

0.39 

15  68.5 

58    9.3 

1.45 

15  28.7 

56  417 

173 

19.5 

16  10.1 

50  13.8 

0.49 

15  47.8 

67  52.0 

1.43 

15  2:18 

66  21.6 

1.G8 

23.0 

16    8.4 

59    7.4 

0.57 

15  43.2 

57  34.9 

1.41 

15  18.1 

66    2M 

li>l   1 

90.5 

16    6.3 

59    0.0 

0.65 

15  38.6 

67  18.1 

1.38 

15  13.4 

55  45.4 

1.39  1 

21.0 

16    4.1 

58  51.8 

0.72 

15  34.1 

57    1.7 

1.35 

15    9.0 

55  29.4 

liM 

21.5 

16    1.6 

58  42.7 

0.79 

15  2i).8 

56  45.8 

138 

15    5.0 

55  14  8 

1.16 

23.0 

15  58.9 

58  32.7 

0.86 

15  25.6 

66  30.3 

1J27 

15    1.4 

56    1.5 

l.()5 

22.5 

15  56.0 

68  22.0 

0J)3 

15  21.5 

66  15.2 

1J23 

14  58.1 

54  49.5 

Oi^S 

23.0 

15  52.8 

58  10.4 

LOO 

15  17.5 

56    0.6 

1.19 

14  55.8 

64  38.8 

0.35 

23.5 

15  49.5 

57  58.1 

1.05 

15  137 

65  46.5 

1.15 

14  52.6 

54  29.3 

0.74 

94.0 

15  45.9 

57  45.0 

1.12 

15  10.0 

55  33.0 

Ml 

14  50.3 

54  21i) 

0.63 

24i^ 

15  42.2 

57  31.2 

.1.18 

15    6.4 

65  90.0 

1.06 

14  48.4 

64  13.9 

0^ 

25.0 

15  38.2 

57  16.6 

li23 

15    3.1 

55    7.6 

1.01 

14  46B 

64    8.0 

0.45 

25Ji 

15  34.1 

57    15 

1.28 

14  69.9 

64  554) 

0.94 

14  45.5 

54    ZS 

0J35  , 

26.0 

15  29.8 

56  45.9 

1.31 

14  56.9 

54  45.0 

0JP7 

14  44.6 

53  50.7 

0.25 

26.5 

15  25.5 

66  29i) 

1.3a 

14  54.2 

54  35.1 

0.79 

14  44.0 

53  57.4 

a]5 

27.0 

15  21.1 

56  13,8 

1.34 

14  51.8 

64  26.1 

0.70 

14  43.7 

53  66.4 

-0.09 

27i> 

15  16.7 

56  57.8 

1.32 

14  49.7 

54  18.4 

0.60 

14  43.8 

53  56.9 

4-OJO 

28.0 

15  12.4 

65  42.0 

li» 

14  47^ 

54  12.0 

0.48 

14  44.3 

53  58.9 

0J» 

28.5 

15    8.3 

65  26.7 

1.21 

14  46.6 

54    7.0 

0.34 

14  45.3 

64    2.5 

037 

29.0 

15    4.3 

55  12.1 

1.18 

14  46.7 

54    3.7 

0.20 

14  46.8 

54    7.9 

0.59 

29.5 

15    0.6 

54  58.5 

1.08 

14  45.3 

54    2.2 

—0.05 

14  48.8 

54  15.1 

0.68 

30.0 

14  57i8 

54  46.1 

0il7 

14  45.4 

54    2.7 

-4-0.12 

14  51.3 

54  24.3 

0J5  1 

30.5 

14  54i2 

64  35.2 

0.84 

14  46.1 

54    5J2 

0.31 

14  54.4 

54  35.5 

1 

31.0 

14  51.7 

54  26.0 

0.69 

14  47.4 

64  10.1 

0.50 

14  58.0 

54  48.8 

*^  1 

31.5 

14  49.8 

54  18.7 

--0.58 

14  49.4 

54  17.3 

4-0.70 

15    2.2 

65    4.3 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Mooth. 


N6W  Mooo. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

0».-tober 

November 

December 


d 

5 
4 
5 
4 
3 
1 
1 


h 

7 
1 


m    ; 

21.7, 

7.5 


16  29.9 

4  55.8 

14  3-2.1 

22    4.3 

4  40.2 


rint  Quarter, 
d     h     m 

12  23  25.8 

11  8  32.1 

12  15  39.1 
10  22  0:9 
10    4  56.1 

8  13  29.1 
8  0  23.3 
6  14  0.4 
5  6  22.9 
5  1  8.9 
3  21  19.1 
3  17  12.4 


full  Moon. 


LiftQnArter. 


d  h 

19  14 

18  2 

19  15 
18  5 
17  20 
16  11 
16  2 
14  17 
13  7 
12  20 
11  8 
10  19 


m  ' 

27.7i 
32.8 
47.2 

57.8 
44.0 
46i2 
47.6; 
29.1 1 
25.0 
16.1 
1.5 
1.8 


d  h 

26  21 

25  18 

27  14 

26  8 
26  0 
24  12 
23  21 
22  4 
20  9 
19  16 
17  23 
17  10 


m 

39.1 
24.0 
37,7 
52.7 
13.7 
20.8 
27.8 
14.2 

8.7 
57.7 
26.2 


Mew  Moon. 

t 

1 

d  h  m 

30  11  34.9 
28  19  56.5 
27  6  33.8 
26  19  54.7 
25  12  2.7 
25  6  30.8 

APOGEE,  PERIGEE.  AKD  GREATEST  LIBRATION. 


Month. 


Apoffee.     I     Perigee. 


January 

February 

March 

April 

M^y 

June 

July 

July 

August 

September 

October 

November 

December 


d 
2 


10 
7 
5 
1 


3.0 

17 

14 

12 

7 

5 

2 

0 

29 

12i) 

26 

5J^ 

22 

0.4 

17 

20.7 

13 

11 

b 

21.2 

17.6 

5.7 

8.2 

5.7 

12.8 

22.3 

6.4 

8.6 

13.1 

10.0 

15.8 

21.1 


ApoflM. 
~^d      h" 

29  18.7 
26  14.7 
26  11.5 
23  5.0 
20  18.4 
16  2a6 
14    1.9 


29  15.2 
27    1.9 


GRKATBST  LIBRATION. 


d      h     m 

11  2  23N.K. 

6  17  26  N.B. , 

5  2  28N.K. 

1  12    4k.b.! 


1    3  45K.W. 


d     h     m 

23  15  22  8.W. 
20  13  49  B.W. 
19  19  48  B.W. 
15  2  33  s.w. 
11  23  30N.W. 
8  19  20  N.w. 

6  22  50  N.w. 

4    3  12  N.w. 
14    8  58  NB. 

11     5     3  N.B. 

7  21  33  N.B. 

6     15  N.B. 


d     b     m 

29  10  21  N.B. 

27  13  54N.B. 

24  18  16  N.B. 
22  17  40NJL 

19  2     iN.B. 

28  19  21  N.w. 

25  15  32  N.w. 

20  20  41  N.w. 
18    7    1  N.w. 


MOON'S  EQUATOR. 


The  moon's  libratbn  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the  fol- 
lowing formuUs  and  tables. 

/>»  the  inclination  to  the  ecliptic  of  the  moon's  equator  a.  1®  28'. 8, 
Q  B3  mean  longitude  of  the  moon's  ascending  node  (see  page  250), 

>»  mean  longitude  of  the  descending  node  of  the  nKX>n*s  equator. 
C  *■  the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc. 
t,  A,  Q',  and  <C  are  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
X,  ^,  a',  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  dedinatioQ  of  the  moon 
affected  with  parallax. 
X'  *■  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon*8  equator  from  its  de- 
scending node.  • 

AX  — — 0'.57  sin  2  (Q  — X)  ^ 
a'^  tan  I  COB  (Q — X)  I-         .,  ^    *.t      *         j. 

tan  B-  tan  /sin  (S  -X)  f  ^«  ^^^^  P"  «  ^^^  Appendix. 

V  — X-4-AX-ha6  J 

The  libration  in  latitude    «■  5  «»  B  —  /3, 
"  *«         longitude —  /  — V  —  C . 

finr-sint^(^^-^^"Q)--"'^^-"^<°'"0') 

cos  d'  COS  6 
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WASHINGTON  MEAN  TIME. 

MOON'S 

EQUATOR. 

Moon'f  M«aa 
LongUodo. 

MCMI 

Solar 
Dajt. 

Motloo  Ob 

Meui  NooiL 

t 

Tnellnation  to 

theBvth'i 

IqiMtor. 

A 

AMMdiag  Nods  oo 

Btrth't  Bqoator 

to  AM9eodiD(  Node 

on  Edlptic. 

Atemdhig  Nodo 

onBurth'i 

Jquator. 

Jan. 
Feb. 

0 
10 
20 
30 

9 

24°56f.4 
24  56.3 
24  .5a2 
24  .16.1 
24  56.0 

35/34'.3 
357    4.3 
356  34.3 
356    4.3 
355  34.3 

359'*5C(.5 
359  48.6 
359  46.6 
359  44.7 
359  42.7 

21^    8.6 

349  54.4 

121  40.3 

253  26.1 

25  12.0 

0.1 
0.2 

0.3 
OA 
0.5 

f  10.06 

2  ;iai2 

3  57.18 
5  16.23 
63^29 

19 
March    1 
11 
21 
31 

24  55.0 
24  55.8 
24  55.7 
24  55.6 
24  55i» 

355    4.3 
354  34.3 
354    4.3 
353  34.3 
353    4.3 

359  40.8 
359  38.9 
359  37.0 
359  35.0 
359  93.1 

1,56  57.8 
288  437 
60  29i» 
192  15.4 
324    1J2 

0.6 
0.7 
0.8 
Oil 

7  54^ 
9  ]a41 

10  32.47 

11  51.53 

April 
May 

10 
20 
30 
10 
20 

24  55.4 
24  55.3 
24  5.S.2 
24  55X) 
24  54.9 

a52  34.3 
352    4.3 
351  34.3 
351    4J2 
350  34.2 

359  31^2 
359  29.3 
359  27.3 
359  25.4 
359  23.4 

96  47.1 
2S^32.9 
a^V)  18.8 
131    4.6 
262  50.5 

1.0 
2.0 

ao 

4.0 
5.0 

13  1058 
26  21.17 
39  31.75 
52  4^M 
65  52.02 

Jaii« 
July 

30 

9 

19 

29 

9 

24  54.8 
24  54.6 
24  54.5 
24  54.3 
24  54^2 

350    4.2 
349  34.2 
349    4.1 
348  34.1 
348    4i) 

359  21JS 
359  19.6 
359  17.7 
359  15^ 

a^  lao 

34  303 
166  22.1 

298  ao 

69  53.8 
201  39.7 

ao 

7.0 

8.0 

9.0 

10.0 

79  aso 

02  14X19 
105  24.67 
118  a'».25 
131  45.84 

Aug. 

19 

29 

8 

18 

28 

24  54.0 
24  53.8 
24  53.6 
24  53.4 
24  53J2 

347  34.0 
347    4.0 
346  33.9 
346    3.9 
345  33.8 

ai9  12.0 
359  10.1 
350    8J2 
359    6.3 
359    4.4 

333  25.5 
105  11.4 
236  57J2 
8  4ai 
140  28.9 

b. 

1 

2 

3 

4 
5 

0  msi 

1    5.88 

1  3882 

2  11.76. 
2  44.70 

Sept 
Oct 

7 
17 
27 

7 
17 

24  53.0 
24  52.8 
24  52.6 
24  S2.9 
24  52.1 

34S   a8 

344  33.7 
344    3.7 
343  33.6 
343    3.6 
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17  44  44.7 

45  35.7 

9.28178 

0.1 '380 

4.85 

6.64 

2:\  23  23.0 

25 

15  31  10.92 

31  18J36 

17  13  24.6 

14  20.4 

952(j28 

0.0904 

4.94 

5.74 

24  23  14B 

26 

15  27  27.50 

27  35.01 

16  45  52.6 

46  48.8 

9.15033 

0.0248 

5.00 

5.81 

25  23    71    ' 

27 

15  24  2503 

24  31.77 

16  22  44S) 

23  37.0 

9.04822 

9.9376 

5.02 

5.84 

26  23    0.1    1 

2d 

15  22    626 

22  11.66 

16   4  2:u 

6    7.3 

8.90793 

9.8218 

5.03 

585 

27  22  53.9 

29 

15  20  32 10 

20  35.73 

15  50  55.1 

51  28.4 

8.6!)861 

9.6622 

5.03 

bM 

28  22  48.4 

30 

15  19  42.00 

19  43.58 

15  42  17.2 

42  37.6 

-859709 

9.4176 

5.01 

5.83 

29  23  43.5 

Dec.  1 

15  19  34.31 

19  3367 

15  38  164 

38  22.9 

+7.94749 

+8.8767 

4J9d 

6.79 

0  22  39.4 

2 

.  15  20    6.59 

20    3.67 

15  38  33.1 

38  25.5 

8Jj5176 

-8J)8(3 

4.95 

5.75 

1  22  36.0 

3 

15  21  15.93 

21  10.76 

15  42  43.5 

42  22.3 

8.780:^1 

9.3!!64 

4.91 

6.70 

2  22  33.2 

4 

15  22  »).21 

22  51.90 

15  60  21.9 

49  48.0 

8.91795 

9.5848 

4.b7 

5.64 

3  22  30.U 

5 

15  25  13.30 

25    4.00 

16    1    2.0 

0  16.8 

9.01325 

9.7003 

4.83 

6.58 

4  22  29:8 

6 

15  27  55.14 

27  44.03 

16  14  18.0 

13  22.9 

9.06403 

9.7790 

4.78 

5i>0 

6  22  27.9 

7 

15  31     1.86 

30  49.12 

16  29  45.5 

28  42.1 

9.13865 

9.8.353 

4.73 

5.42 

6  22  27.1 

8 

15  34  30.80 

34  16.62 

16  47    1.9 

45  51.8 

9.18254 

9.8766 

4.68 

5.331 

7  22  866 

9 

15  38  19.56 

38    4.13 

17    5  46.4 

4  31.1 

951809 

9.9069 

4.63 

552 

6  22  26.5 

10 

15  42  25.98 

42    9.49 

17  25  40.2 

24  21.0 

954748 

9.9290 

4.58 

6.10 

9  22  26.6  , 

11 

15  46  48.14 

46  30.77 

17  46  26.6 

45    4.6 

957213 

99446 

4.53 

4.96 

10  S2  27.0 

12 

15  51  24  35 

51    6.25 

18    7  50.6 

6  27.4 

959299 

99550 

4.48 

4.77 

11  22  27.6 

13 

15  56  13.11 

55  5441 

18  29  39.0 

28  15.4 

9.31084 

9.9611 

4.43 

4.49 

12  22  28^  . 

14 

16    1  13.11 

0  53.iX> 

18  51  40.1 

60  16.9 

9.32627 

9.1635 

4.39 

-3.74 

13  22  29.6 

15 

16    6  23.22 

6    3.73 

19  13  43.5 

12  21.5 

9.33970 

9.1>'e27 

4.34 

+45^ 

14  22  3UiJ 

16 

16  11  42.44 

11  22.72 

19  35  40.1 

34  20.1 

9.35148 

9.9591 

4.30 

4.66 

15  22  32.1 

17 

16  17    9.91 

16  50.05 

19  57  22.0 

56    4.5 

9.36190 

9.9529 

4.26 

472 

16  22  336 

18 

16  22  44.87 

22  24.96 

20  18  42.0 

17  27.4 

9.37116 

9.9444 

452 

4.63 

17  22  35.3 

19 

16  28  26.66 

28    6.79 

20  39  33.8 

38  225 

9..37!M6 

9.9336 

4.18 

4.91 

18  22  37  JO  , 

20 

16  34  14.70 

33  54.94 

20  59  51.9 

58  44i2 

9.36693 

9.9206 

4.14 

4Ja7 

19  22  3Hi)  • 

21 

16  40    8.48 

39  48.69 

21  19  31.3 

16  27J> 

9.39370 

9.9055 

4.11 

6.m^ 

20  22  40.6 

22 

16  46    7.56 

45  48.20 

21  38  27.5 

37  27.8 

9.39986 

9.6862 

4.07 

6.06 

21  2S  425 

23 

16  52  11.54 

51  5247 

21  56  36.6 

55  41.1 

9.40549 

9.8687 

4.04 

6.09 

22  82  46.0  1 

24 

16  58  20.06 

58    1.34 

22  13  55.0 

13    3.8 

9.41066 

9.6468 

4.01 

6.11 

23  22  475 

25 

17    4  3SIM 

4  14.50 

22  30  19.5 

29  32.6 

9.41544 

9.6323 

3i)8 

6.14 

24  28  49^  . 

26 

17  10  49.61 

10  31.69 

22  45  47.1 

45    4.5 

9.41966 

9.7951 

3.96 

6.16 

85  82  61.8  ' 

27 

17  17  10.08 

16  52.62 

22  60  15.2 

59  36.8 

9.423!)9 

9.7647 

3.93 

5.17 

26  82  545  1 

28 

17  23  34.04 

23  17.08 

23  13  41.4 

13    7.2 

9.42781 

9.7:W6 

3.90 

6.19 

27  82  56.7 

29 

17  30    1.29 

29  44.86 

23  26    3.4 

25  33.3 

9.43140 

9.6:123 

3.87 

521 

28  22  595 

30 

17  36  31.64 

36  15.78 

23  37  19.0 

36  52.9 

9.43475 

9.6490 

3.85 

652 

29  23    1J3 

31 

17  43    4.91 

42  49.66 

23  47  26.3 

47    4.1 

9.43789 

9.5995 

3.83 

&5a 

30  83    4.4 

32 

17  49  40.95 

49  26.33 

-23  56  23.6 

56    5.1 

+9.44085 

-9.5421 

+3.60 

+654 

31  83    7.0 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TtlANSlt. 


Mooch. 


Jan.  1 
9 
3 
4 
G 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
IS) 
20 

21 
22 

23 
24 
25 

26 
27 
28 

2:) 

30 

31 
1 
2 
8 

4 

5 
6 

7 
8 
9 

10 

n 

12 
13 
14 

15 
16 
17 
18 
10 

20 
21 
22 
23 
24 

25 
26 
27 
28 
20 

30 
„ 31 


Feb. 


AppnTMll 

Kifbt  AacvodoB. 


AppiMDfe  DMlioatiMi. 


Lof  oTa. 


At 
Mean  Noon 


At 

Timodt. 


h    n>     ■     , 
6  43  56.40 

6  44  II. or 

6  44  35.35 
6  45  800 
6  45  51.74 

6  46  43 :« 
6  47  4360 
6  48  5223 
6  50  0.05 
6  51  33.78 

6  53  6.20' 
6  54  46.05 
6  56  :».lli 

6  58  27.15 

7  0  27.00. 


43  55.60! 

44  0.43! 

44  32.82 

45  5JS6' 

45  47.4 1 1 

46  38.10; 

47  37.40 

48  45.10 

50  0.«»7 

51  24.76 

52  5624 
54  35.17 
56  21.12 
58  14  46 

0  14.33 


2  35  18! 
4  48.78; 
7  8.50; 
9  34.15, 
12  5Jj6 


2 
4 

6 

0 

II 


20.73 
33.46 
52.35 

17.10 

47.8.) 


7  14  42.55' 
7  17  24  01 
7  20  1244; 
7  23  4.t»7 
7  26  2  35 

7  20  4.30 
7  32  10.J)2; 
7  a5  21.781 
7  38  36811 
7  41  55.88' 

7  45  18  82* 
7  48  45.48' 
7  52  1572! 
7  55  40.42, 
7  50  2644 


14  24.00 
17  5.61 
10  52.41 
22  44.23 
25  40.91 

28  42.20 
31  48.10 
34  58.43 
38  12.87 
41  31.36' 

44  5375 
48  I0.80| 
51  40.63 
55  22.^6 
58  50.43 


3  661 

6  40.83 

10  :i6.00 

14  24.00 

18  1671 


8  22  11.05 
8  26  7.00 


2 

6 
10 


30.10 
22.00 
7.76 
13  56.38 
17  47.76 


8 
8 


30 
34 


7.17 
8.76 


8  38  12.58 

8  42  18.50 

8  46  26.46 

8  50  36.36 

8  54  48.14 

8  59    1.70 

9  3  16.05 
9  7  33.80 
9  II  5218 
9  16  11.09 
9  20  33.15 

9  24  55.57 
9  20  19.16 
9  33  43.85 
9  38  0.r»7 
0  42  36.24 


21 
25 


41.78 
38.33 
20  37  30 
33  38.63 
37  42.19 

41  4788 
45  55.61 
50  530 
54  16.8!) 
58  30.31 

2  4543 

7    2.14 

11  20.30 

15  40.10 

20    1.17 


24 
28 
33 
37 
42 


23.59 

47^05 

11.70 

37.3"i 

4.03 


At 

Mcsn  Noon. 


f3^24'.2; 
7  32  25.3 
7  28  16.o' 
7  24  54.4 
7  22  18.3 


9  47 
9  51 


3.76 
32.06 


46  31.55 
50  50.86 


At 

Tranfit 

37  si's 
32  40.0 
28  35.0 
25  10.6 
22  30.8 


20  25.6 
10  14.6 
18  43.6 
18  50  3 
10  32.1 

20  46  3' 
22  307 
24  43.3 
27  22.1 
30  24.7 

33  48.6 
37  32.1' 
41  32.5' 
45  47.01 
50  16.3 


20 
19 

18 
18 
10 


34.4 

106 
448 
47.0 
262 


54 

50 

4 

9 

14 


55.7 
44.2 
30.8 
40.5 
44  6 


8  10  50.4 
8  24  56.0| 
8  29  5i).9 
8  35  0.8 
8  30  57.0 

8  44  46.6 
8  49  28.3 
8  54  0.8 
8  58  22.0 
0    2  33.4 


6  30.8 
10  13.9 
13  41.7 
16  53.2 
10  47.3 


0  22  23.1 
0  24  3!)5 
0  26  35.6 
0  28  104 
9  20  23.2 

9  30  13.3 
0  30  39.0 
0  30  42.3 
0  30  19.9 
9  29  32.0 

9  28  18.2 

9  26  37.8 

9  24  30.4 

0  21  55J2 

9  18  51.8 

9  15  2i).6 
9  11  20.6 
9  6  51.5 
0  1  53.5 
8  56  26  1 

8  50  20.2 
8  44    2.3 


20  37  0 
22  18.3 
24  27  8 
27  3.6 
30    3.5 

33  25.0 
37  60 
41  4.3 
45  17.9 
40  44.7 

64  22  6 

59    0.0 

4    4.5 

0    4.5 

14    8.1 

10  136 
24  19.2 
2!)  23.3 

34  24.4 
30  21.0 

44  11.4 

48  54.0 

53  27.7 

57  51.1 

2    3.1 

6    2.1 

9  47.0 

13  16.8 

16  30.4 

19  26.7 


22 
24 


4.8 
23.6 

26  22.3 

27  508 

29  15.3 

30  8.3 
30  37.0 
80  43.3 
30  24.0 
29  80.8 

28  98.7 
26  51.6 
24  47.6 
22  158 

10  1&8 

15  47.8 

11  51.4 
7  25.0 
2  31.1 

67    7.1 

51  13.7 
44  50.3 


InlLA. 

+7.83630 
8.13300 
8.30538 
8.42507 
8.51650 

8.50022 
8.65147; 
870410' 
8.74053! 
8  78(?61 

882504I 
8.85602 
888567 
8.01 168 
8.9354H 

8.0573^ 

8.07760' 

809628; 

9.01:572' 

9.03003 

9.04516' 
9.05020, 
0.07237 
9.084801 
9.00643, 

O.IO733I 
9.11746, 
9.1 2722' 
9.13641 
9.14501 1 

9.15312 
9.l6077i 
9.16818, 
9.l75rJ9, 
9.l8130j 

9.18750, 

0.10:132 

9.1J)880 

9.20414 

9.20015: 

9.21303 
9.21838, 
9.22276 
9.22682 
9J23063| 

9.23432; 
9i»777 
9.24112 
924428 
9JM724 

0.25003 
0JJ5270 
9J25517 
9.25750 
0J25068 

9.26166 
9.26354 1 
0.26530' 
0566'3i 
0.26s:)6| 

9.26060i 

+9.270801 


In  Dec 


Log  of  6. 


In  lUA.  In  Dm. 


MennPoIair 

Time  <C  Me* 

ridUo  Tranrit. 


+0.3518 
0.278(1!' 
9J925' 
9.0016 
8.0671: 

880071 

8.5380 

+7.8751 

-8.2400 

8.6140 

8.8045 
8.0]i)0 
9.0087 
0.0760 
0.1306 

0.1737 
9ii088 
0.2377 
0.2614 
0.2808 

92963 
9.30e6 
9.3173 
9.3235 
9.3272 

93279 
9.3265 
9.3235 
94{180 
9.3003 

9.2985 
9.2852? 
9.26I'6, 
9.2516 
9J2290 

9.2047 

9.1750 

0.1431 

9.1046^ 

9.0604 

9.0075 
8.0444 
88661 
8.7664 
8.6326 

6.4204 

-8.0110 

+7.8284 

8.38571 

6.6234 

8.7812 
8.8066 
8.0933 
0.0700 
9.1367 

9.1948 
9.2478 
9J203!) 
0:«68 
0.3755 

0.4123 

+9.4450I 


+4.37 
4.35 
4.33 
4.32 
4.32 

4.31 
4M 
4.28 
4.27 
4.25 

4.24 
4.22 
4.211 
430 
4.18 

4.17 
4.15 
4.15 
4.13 
4.11 

4.00 
4.08 
4.07 
4.115 
4.03 

4.02 
4.00 
8.00 
3.07 
3.05 

8.04 
3.02 

3.00 
0.08 
3.87 

3.85 
8.84 
382 
8.81 
3.78 

876 
3.75 
3.72 
8.70 
8.60 

8.67 
3.65 
8.63 
8.60 
8.58 

8.56 
8.54 
8.52 
8.49 
8.45 

8.42 
8.3t) 
336 
331 
8i28 

8.22 
+8.18 


-5.08 
5.06 
5.041 
5.02 
6.00, 

4.00 
4.05J 
4.03 

4  8o; 

4.86' 

4.78| 

4.80 

4.75 

4.71 

4.66 

4.61 ' 

4.56' 

4.50 

4.41 

4.34 

4.25 

4.08! 

8.881 
-364' 
+268 

3.50 
8.d6 
4.01 
4.10 
4J26 

4.35 
4.35 
4.44 
4.50 
4.53 

4.56 
4.58 
4.62 
4.64 
4.66 

4.68 
4.71 
4.72 
473 
4.75 

4.76 

4.78 
4.78 
4.70 
4.80 

4  81 

4.821 
4.63 
4.83 

4.841 

4.84| 
4.84- 
4.84' 
4.H4 
486 

4.a5] 

+4.85' 


d     h 
0  22 

2 

2 

2 

2 


1 
2 
3 
4 


5 
6 
7 

8 
0 

10 

It 

12 
13 
14 


15  2 

16  2 

17  2 

18  2 
10  2 

SO  2 
21  2 
222 
2:^2 
24  2 


25 
26 
27 

28 
29 

8b 

81 

1 

2 

8 

4 

5 
6 
7 

6 

9 
10 
II 
12 
13 


2 
2 
2 
2 
2 

2 

2 

2 

21 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


14  2 

15  2 

16  2 

17  2 

18  2 


19 
20 
21 
22 
23 

94 
25 
26 
27  2 

98 

90 
80 


9 
2 
2 
2 
2 

2 
2 

2 


2 
2 


m 

0.8 
57.1 
53.5 
50.1 
46.0 

43.8 
40.8 
38.1 
354 
32.0 

304 
285 
26.1 
24.0 
22.0 

20.1 
18.3 
16.8 
15.3 
13.0 

125 
11.3 

10.2 
9.1 
8.1 

7.1 
6.3 
5.6 
4.9 
4.2 

36 
3.1 
26 
23 

2.0 

1.7 
1.5 
1.3 
15 

1.0 

1.0 
1.0 
1.0 

1.1 

1.2 

1.3 
1.5 
1.7 
2.0 
2.3 

2.6 
3.0 
3.3 
3.7 
4.1 

4.5 

4.0 
5.4 
5.0 
6.4 

6.0 

7.4 


45 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.          1 

kSL" 

"-— 

Ut^a. 

Lcrfft.      1 

fssa 

in  4«  36.24 

T^t. 

u^i^- 

Tc^ 

liB-A. 

InDtc 

tnlLA 

I.D.. 

■UI^TrML 

U>r.  1 

49   ita 

-ii5rf9(r,i 

rj     Ix 

+9,26336 

+03755 

+328 

ir^' 

0  21    64 

9 

l!P  47    3.76;   46  31.55 

18  50  90.9    51  13.7 

9.26060 

0-4123 

322 

4.65 

1  31    69 

3 

10  51  32.06    50  5!».Bb 

18  44     9.3     44  50J 

9-37080 

0.4459 

3.18 

Am 

3  81    74 

10  56    1.<)6 

^ib^va 

18  37    5.7     37  57.0 

0,37106 

0.4765 

3,13 

4,86 

3  31    eJi 

5 

20    0  30.611 

59  58.66 

18  29  39.3    30  34.0 

0.27294 

95058 

3X6 

4,86 

4  81    66 

6 

23    5    080 

4  98.81 

18  21  43.8,    22  400 

9.97379 

95333 

3.03 

4.85 

5  SI    95 

7 

20    »  316 

8  50.50 

18  13  163l    14  17.7 

9.97455 

9.55M9 

8rG 

4.85 

6  21    Oil 

8 

20  14    2.75 

13  30JJI 

18    4  10,3      5  34  6 

9.97529 

9.5830 

3.66 

4.85 

7  21  105 

i) 

21)  1(4  34  2i 

16    9.42 

17  54  5.-1.7,    56    1.6 

927.-.73 

96-60 

3.83 

4.85j 

8  31  lis 

10 

21  23    6.121   32  34,35 

17  44  &7£    46    8.8 

jiars&n 

9.6277 

868 

4.85] 

9  91  \\« 

]1 

ao  27  38541   37    6K) 

17  34  318    35  46.2 

9J3T661 

9.6484 

259 

4,^' 

10  21  IS-4 

12 

30  32  I0.S7 

31  36.05 

17  23  363    24  5:1.8 

0.37601 

9.6679 

2.46 

4  65 

II  31  130 

i:i 

20  :W  43.()7 

36  11.54 

17  12  114     13  33.1 

927728 

9.6*6 

2.99 

4.84 

13  31  l;!6 

14 

2)  41   15.70 

40  44.9! 
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14.2 
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18  20  12.5 

20  41.9 

8.5973 

9.1909 
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3.54 

15    1  11.6 

16.2 

20  51  32.93 

51  25.46 

18  16  28.3 

16  57.7 
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17^ 
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8.5981 
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2il  5:1  27.09 
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24  35.9 
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9J2447 
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12  23  45.1 

14.1 
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20  22.5 

8.5938 
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2.33 

3.16 
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15.1 

21  20    6.81 
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16  15  40.3 
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8.5931 

9.2467 

2.36 
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16  11  25.9 
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8.5923 
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2.38 
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21  53.27 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 
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8.0 

21  3!>  22.87 

39  1767 

14  45  33.0 
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9.0 
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12.0 
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13.0 

21  43  46.88 

43  41.91 

14  24    5.2 

24  29.5 

8.5598 

95511 
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12  23  2115 

14.0 

21  44  394>2 

44  34.10 

14  19  48.7 

20  12.8 

8-5579 

9.2504 

2.73 

13  22  175 

15.0 

21  45  30i)8 

45  26.07 

14  15  32.7 

15  56.6 

85559 

95497 

2.74 

14  22  14.4  , 

16.0 

21  46  22jSi 

46  17.80 

14  11  17.0 

11  40.7 

8.5539 

95489 

2.74 

15  29  115 

17.0 

21  47  14.04 

47    9.30 

14    7    1.8 

7  25  3 
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9.2480 

2.75 

-3.03 

16  23    85 

18.0 

21  48    5J24 

48    0.56 

14    2  472 

3  10.5 

8.5498 

9546!» 

2.76 

359 

17  23    5.1 

19.0 

21  48  56.19 

48  51.57 

13  58  33.2, 

58  563 

8.5477 

95458 

2.77 

314 

18  23    2.1  : 

20.0 

21  49  46il0 

49  42.34 

13  54  19.8' 

1 

54  42.7 

8.5456 

95448 

2.78 

3.18 

19  21  695 

21.0 

21  50  37.36 

50  32.85 

13  50    7.0, 

60  29.7 

8.5435 

9.2437 

2.78 

3.23 
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22.0 

21  51  27.56 

51  23.10 

13  45  54.9' 

46  17.3 

8.5412 

95425 
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3.25 

21  21  52.8 

23.0 

21  52  17.50 

52  13.09 

13  41  43.5 

42    5.7 
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2.80 
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24.0 
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23  21  466 

25.0 
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33  44.9 
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26.0 
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85185 
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30  21  345 
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21  59  34.35 

59  30.41 

13    4  40.5 
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3.45 

31  21  217 

2.0 
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0  17.50 
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3.46 
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8.9 

22    S  41.42 
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2.93 

356 
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95008 

2SH 

358 

10  20  495 

US> 

22    7  53.34 

7  49.96 
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13i) 
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9  16.16 

12  14    3.5 

14  20.8 

a4717 

9.1911 

2.97 

3.61 

13  30  405 

14i) 

22  10    1.92 

9  58.68 

12  to  20.8 

10  37.8 

8.4678 

9.1877 
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3.62 
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15i) 

22  10  44.01 

10  40.82 

13    6  3i).8 

6  66.5 

8.46:)8 

9.1842 

2.1IH 

35:) 

16  30  335 

16.9 

22  11  2.5.72 

11  22.58 

13    3    0.6 

3  17.0 

a4ri!r7 

9.1808 

2.99 

351 

16  30  305 

US) 
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12    ZM 

11  S9  332 

60  39.3 

a4555 

9.1771 

2.99 
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3.67 

17  30  275 
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13  44iM) 

11  55  47.7 
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8.4513 

9.1733 
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62  29.8 

a4470 

9.1684 
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45  38il 

8.4381 

9.1608 
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22.9 
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23.9 
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16    3.59 
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34.9 
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35  11.3 
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26.9 
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28  31.1 
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9.1375 

3.04 
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27.9 

32  18  37.45 

18  34.85 
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25  14.3 
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9.1323 
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3^75 
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28.9 

23  19  14.09 
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8.4029 
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1.76 

28  19  61.1  . 
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zm 
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+8.3917 

+9.1160 

-ZMS 
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FOR  WASHINGTOX  SIDEREAL  NOON  AND  MERIDIAN  TI^ANSIT. 
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6.9 
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9.0846 
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69 

22  23  50.15 

23  47.97 

10  57  24i2 
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8.3538 

9.0776 
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3.82 
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7.9 
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58i> 
496 
45.3 
410 
366 

325 
27i) 
53j6 
195 
14.8 

10.4 
6.0 
16 

575 

52^ 

48.4 
440 
39.6 
355 
30Jd 


9  26.3 
9  21.9 
5  175 
2  13.1 
2    8.7 


9 
I 
I 
I 
1 

1 


OB 


45 

a)jj 
55.3 

609 
465 

42.0 

37.6 
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Bftyof 
Month. 


d 
Sept.  1.6 
2.5 
3.5 
4.5 
5.5 

6.5 
7.5 
8.5 
9.5 
lOJ) 

11.5 
135 
13.5 
14.5 
15.5 

165 
17.5 
18  5 
19.5 
90.5 

21.5 
22.5 
23.5 
24.5 
1^.5 

26.5 
27.5 
28.5 
29.5 
30.5 


Oct 


1.5 
2.5 
3.5 
4.5 
5.5 

6.5 
7.5 
8.5 
9.4 
10.4 

11.4 
12.4 
13.4 
14.4 
15.4 

16.4 
17.4 

18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 
25.4 

26.4 
27.4 
28.4 
29.4 
30.4 

31.4 
32.4 


Appsrant 
Right 


At 

Sidereal  Oh. 

h     m     « 
22  16  36.08 


At 
Tnuuit. 


22 
22 
22 
22 


16 
15 
15 

14 


6.62 
37  32 

8.22 
39.33 


29  14  10.66 
22  13  42.24 
22  13  14.09 
22  12  46^ 
22  12  18.68 

22  11  51.46 
22  11  24.59 
22  10  58.09 
22  10  31.97 
22  10    6.25 

22  9  40.96 

23  9  16.10 
22  8  51.70 
22  8  27.77 
22  8  4.34 


22 
22 
22 
22 
22 

22 
22 
22 
22 
22 


7 
7 
6 
6 
6 

5 
5 
5 
4 

4 


41.42 
19.U3 
57.18 

ai.88 

15.16 

55.03 
35.50 
1659 
58.31 

40.681 


22  4  23  70 

22  4  7.3!) 

22  3  51  76 

22  3  36.82 

22  3  22.58 

22  3  9.04 

22  2  56.21 

22  2  44.10 

22  2  32.72 

22  2  22.07 

22  2  12.16 

22  2  2.99 

22  1  54.57 

22  1  46.90 

22  1  39.98 

22  1  33.82 

22  1  28.42 

22  1  23.78 

22  1  19.91 

22  1  16.82 

22  1  14.50 

22  1  12.95 

22  1  12.19 

22  1  12.21 

22  1  13.01 

22  1  14.59 

22  1  16.961 

22  1  20.11 

22  1  24.04 

22  1  28.75 

22  'l  34.23 

22  1  40.48 


Appaivnt  DMttnatkm. 


m  •  I 
16  38.24' 
16  8.77 
15  39.471 
15  10.36 
14  41.46 

14  12.78 
13  44.35; 
13  16.18 
12  48.30; 
12  20.73 


11 
11 
11 
10 
10 


5350 
26.61 

0.09 
33.95 

8.21 


9  42,89 
9  18.01 
8  5359 
8  29.63 
8    6.16 


7 
7 
6 
6 
6 

5 
5 
5 
4 
4 


4320 
20.77 
5:i.88 
3755 
16.78 

5660 
37.03 
18.07 
59.75 
42.07 


4  25.05 
4  869 
3  53.01 
3  38.01 
3  23.71 


3 
2 
2 
2 
2 

2 
2 


10.11 
57.22 
45.06 
33.62 
22.91 

12.94 
371 
5523 
47.50 
40.52 

34.30 
28.84 
24.14 
20.21 
18.05 

14.67 
13.06 
12.24 
12.19 
12.93 

14.45 
16.75 
19.83 
2369 
28.33 

33.75 

39.94 

47~ 


At 
SIdcrMJOh. 


At 

Traniit. 


O         I         M     I 

2  8  351 
2  10  51J9\ 
2  13  38.7' 
2  16  23.91 
2  19    7.4j 

2  21  48.9. 

2  24  28.4' 
27  5.8' 
20  41.1: 
32  14.1! 

34  44.61 
37  12.6! 
39  38.1i 
42  0.91 
44  21.0 


2 
2 
2 

2 
2 
2 
2 
2 

2  46  38.2' 
2  48  52.41 
2  51  36 
2  53  11.7| 
2  55  16.6 

2  57  18.2 

2  59  165 

3  1  11.4 
3  3  2.7 
3    4  505 


I        M 

7  515 
10  39.7 

13  26.6 
16  11.9 
18  555 

21  375 
24  16.8 
26  54.3 

2i)  2J).7 
32    2.8 


34 
37 


33.4 
1.6 
39  27i2 
41  50.1 
44  10.3 

46  27.6 
48  42.0 
50  53.4 
53  1.7 
55    6.9 


3 
3 


6  34.7 
8  15.3 
3  9  52.1 
3  11  25.1 
3  12  54.3 


3 
3 
3 
3 


14  19.6 

15  40.9 

16  58.3 

18  11.6 

19  20.9 


57 

59 

1 

2 

4 

6 

8 

9 

U 

12 


8.8 

7.4 

2.4 

54.1 

42.2 

26.7 

75 
44.6 
17.9 
47.4 


3  20  26.0 
3  21  27.0 
3  22  23.9 
3  23  16.8; 
3  24    55 


3 
3 
3 
3 
3 


24 
25 

26 


49.9 

30.21 

6.2| 

26  38.0! 

27  55 


3  27  28.8 
3  27  47.9 
3  28  2.8 
3  28  135 
3  28  19.9 

3  28  22.0 
3  28  19.8 
3  28  13.4 
3  28  2.7 
3  27  47.7 


27  28.4 
27  4.8 
26  37.0 
26  4.9 
25  285 


14  13.0 

15  34.6 

16  52.2 

18  5.8 

19  15.3 

20  90.8 

21  22.2 

22  19.4 

23  12.6 

24  1.6 

24  46.4 

25  27.0 

26  3.4 

26  35.6 

27  35 

27  27.2 

27  46.7 

28  1.9 
28  12.9 
28  19.6 

28  22.1 

28  20.3 
28  14.2 
28  3.8 
27  49.1 

27  30.1 
27  6.9 
26  39.4 
26  7.6 
25  31.6 


3  24  47.8 
3  24    3.0I 


24 
24 


51.3 

6.8 


Lot  of  a. 


Log  of  6. 


InB.A. 


-8.3121 

8.3099 
8.3071 
8.3041 
8.3010 

8.2973 
8.25*34 
8.2891 
8.2844 
8.2794 

8.2739 
8.2681 
8.2619 
8.2554 

8J2484 

8.2410 
8i2332 
8.2250 
8.2160 
8.2069 

8.1981 
8.1868 
8.1758 
8.1642 
8.1518 

8.1392 
8.12'6 
8.1115 
8.01162 
8.0801 

8.0630 
8.0450 
8.0256 
8.0057 
7.9844 

7Jd6lS 
7.9378 
7.9117 
7.8838 
7.8535 

7.8210 
7.7861 
7.7474 
7.7049 
7.6572 

7.6035 
7.5423 
7.4710 
7.3844 
7J2746 

7.1272 

6.9023 
-6.4098 
+6.4544 

6.9171 

7.1383 
7.2825 

7.3906 
7.4771 
75483 

7.6)95 
+75631 


In  Deo. 


In  R.A. 


-9.0700 
9.0661 
9.0620 
9.0577 
9.0527 

9.0473 
9.0417 
9.0358 
9.0297 
9.0228 

9.0157 
9.0084 
9.0006 
8.9926 
o.9c$oc5 

8.9742 
8.9645 
8.9546 
8.9441 
8.9325 

8.9208 
8.9087 
8.8955 
8.8815 
8.8669 

8.8519 
8.8359 
8.8189 
8.H011 
8.7826 

87628 
8.7420 
8.7195 
8.6953 
8.6690 

8.6416 
86125 
85812 
8.5475 
85109 

8.4690 
8.4225 
8.3718 
8.3129 
8.2464 

8.1679 
8.0720 
7.9488 
7.7761 
-7.4751 

+5.8416 
7.4751 
7.7710 
7.9488 
8.0746 

8.1720 
8.2498 
8.3173 
83756 
8.4271 

8.4720 
+8.5128 


In  Dm. 


+2.54 
2.60 
265 

2.70 
2.74 

2.78 
2.82 

2.86 
2.89 
2.92 

2.95 
2.98 
3.01 
3.03 
3.05 

3.07 
3.09 
3.11 
3.12 
3.13 

3.14 
3.16 
3.17 
3.18 
3.19 

3.20 
3.21 
3.21 
3.22 
3J22 

3.23 
3.23 
3J24 
3J24 
3.25 

3.25 
3.25 
3J26 
3.26 
3J26 

3.27 
3.27 
3.27 
3.27 
3J28 

3J28 
328 
3.28 
3J28 
3J28 

3.28 
3J28 
3.28 
3J28 
3.28 

3J28 
3.28 
3.28 
3J27 
3.27 

3.27 
+3J27 


M«Ml80lM 

Ttme  of  Me- 
ridian Tnnfit. 


+3.54 
3.57 
3.61 
3.65 
3.69 

3.72 
3.75 
3.77 
3.79 
3.81 

3.82 
384 

386 
3.87 

3.88 

3.89 
3.90 
3.91 
3i)2 
3.93 

3i)4 
3.95 
3.96 
3.97 

3.98 

3.98 

zsm 

3.99 
3.991 
a99 

3.99 
3.J)9 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.01 
4.01 

4.01 
4.01 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.01 
4.01 

4.01 
4.01 
4.01 
4.01 
4.00 

4.00 
+4.00 


d 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


11 
11 
11 
11 
11 


335 

28.7 
24.3 
19.9 
155 


11  11.1 
11  6.7 
11  2.3 
10  57.9 
10  535 

11  10  49.1 

12  10  44.7 

13  10  40.3 

14  10  35.9 

15  10  31.6 

16  10  27.3 

17  10  22.9 

18  10  18.6 

19  10  14.3 

20  10  10.0 

21  10    5.7 

22  10    1.4 

23  0  57.1 

24  9  52.8 

25  9  485 


26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


9  44.3 
9  40.0 
35.7 
315 


9 
9 


9  275 

9  23.1 
9  18.9 
9  14.7 
9  105 
9    6.3 

9    8.1 

8  57.9 
8  535 
8  49.7 
8  45.6 

8  415 
8  37.4 
8  335 
8  29.3 
8  255 

8  215 
8  175 
8  135 
8  95 
8    55 

8  15 
7  575 
7  53.3 
7  49.4 
7  455 


7 
7 
7 
7 
7 


41.6 
37.7 
33.8 
29.9 
26.1 


7  225 
7  18.4  I 
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Mootii. 

Appaimt 
Right  Aieonaioii. 

Appuvnt  DMliiutftoB. 

Logoff. 

l^ 

otb. 

M«m8oIv 

TiBMOfBI«- 

ridkn  Tkuiiit.  > 

At 

SidsTMlOh. 

At 

TruMlt. 

At 

BidenalOh. 

At 

TlBDllt. 

InR.A. 

In  Dm. 

InR.A. 

In  Dee. 

Nor.  1.4 
2.4 
3.4 
4.4 
6.4 

h     m     • 
29    1  40.48 
29    1  47.50 
2^1    1  55.30 
29    2    3.86 
22    9  13.18 

m    1 
1  39.94 
1  46.90 

1  54.64 

2  3.14 
2  19.39 

O         1        II 

-13  24    3.0 
13  23  14.1 
13  29  20.9 
13  21  23.5 
13  20  29.1 

24    ^8 
23  185 
22  25.4 

21  28.4 
20  27.3 

+7.6631 
7.7108 
7.7538 
7.7929 

7.8984 

+8.5128 
6.5500 
8.5851 
8.6161 
6.6444 

+357 
327 
357 
3.26 
356 

+4.00 

4m 

3.99 
359 

d 
1 
2 
3 

4 
6 

h     m 

7  ia4 

7  14.6 
7  105 
T    75 
7    35 

6.4 
7.4 

6.4 

9.4 

10.4 

29    2  2356 
22    2  34.08 
22    2  45.65 
29    2  57.96 
29    3  11.01 

2  22.40 
2  33.17 
2  44.68 

2  56.93 

3  9.92 

13  19  16.6 
13  18    7.1 
13  16  53.5 
13  15  35.8 
13  14  14.1 

19  225 
18  13.0 
16  59.7 
15  42.3 
14  20.9 

7.8611 

7.8908 
7.9186 
7.9448 
7.9690 

8.6709 
8.6965 
8.7207 
8.7431 
8.7643 

356 
3.95 
355 
355 
354 

359 
3i)9 
3.98 
358 
358 

6 

7 

8 

9 

10 

6  59.5 
6.55.7 
6  515 
6  485 
6  44J5 

11.4 
12.4 
13.4 
14.4 
15.3 

99    3  24.78 
22    3  3956 
29    3  54.47 
29    4  10.40 
29    4  27.04 

3  23.64 
3  38.07 

3  5352 

4  9.10 
4  25.68 

13  19  48.4 
13  11  18.8 
13    9  455 
13    8    7.8 
13    6  26.5 

12  55.6 

11  26.3 

9  53.1 

8  15.9 

6  34.8 

7.9917 
8.0134 
8.0339 
8.0535 
8.0719 

8.7841 
8.8035 
8.8216 
8.8390 
8.8556 

3.24 
353 
353 
353 
352 

358 

857 
357 
357 

11 
12 
13 
14 
15 

6  405 
6  37.1 
6  3a4 
6  29.7  1 
6  265  1 

16.3 
17.3 
18.3 
19.3 
20.3 

29    4  44.37 
29    5    2.40 
92    5  21.12 
29    5  40.53 
22    6    0.62 

4  49.95 

5  om 

5  19.60 
5  38.96 
5  59.00 

13    4  415 
13    2  525 
13    0  59 1 
12  1^    26 
12  57    2.1 

4  49.9 

3    1.1 

1    8.5 

59  12.1 

57  11.9 

8.0801 
8.1057 
8.1217 
8.1379 
ai518 

8.8714 
8.8869 
8.9015 
8.9158 
8i)290 

359 
3.22 
351 
351 
351 

3.97 
357 
356 
856 
3.96 

16 
17 
18 
19 
20 

6  22.4  , 

6  185 
6  155  ' 
6  11£  . 

6    85  i 

21.3 
22.3 
23.3 
24.3 
25.3 

92    6  21.39 
29    6  42.83 
29    7    4.94 
22    7  27.71 
29    7  51.13 

6  19.79 

6  41.19 

7  3.18 
7  25.90 
7  49.98 

12  54  57.9 
12  52  49.9 
12  50  385 
19  48  22  8 
12  46    3.8 

66    7.9 
53    05 

60  46.7 
48  33.6 
46  14.8 

8.1669 
8.1795 
8.1926 
85052 
85170 

8.9423 
8.9553 
&J9674 
8.9789 
8.9901 

351 
350 
350 
350 
3.19 

3i« 
355 
3.95 
355 
854 

21 
29 
23 
24 
25 

6    4.4 

6    05 
5  575 
5  53.6 
5  50.1 

26.3 
27.3 
2d.3 
29.3 
30.3 

22    8  15.19 
29    8  39.89 
29    9    5.29 
2^   9  31.17 
29    9  57.74 

8  13.30 

8  37.96 

9  355 
9  29.17 
9  65.70 

12  43  415 
12  41  15.0 
19  38  455 
19  36  11.9 
19  33  35.1 

43  52.4 
41  96.4 
36  56.8 
36  23.7 
33  47.1 

85286 
8.2398 
85507 
8.9610 
85709 

9.0012 
9.0119 
9.0290 
9.0319 
9.0417 

3.19 
3.18 
3.18 
3.17 
3.16 

3.94 
3.94 
353 
353 
359 

26 
27 
28 
29 
30 

5  466 

5  4ai 

5  39.6 
5  36.1 
5  32.6 

Dee.  1.3 
2.3 
3.3 
4.3 
5.3 

99  10  24.91 
29  10  52.68 
29  11  21.04 
29  11  49.99 
29  19  19.52 

10  29.83 

10  50.56 
U  18.89 

11  47.80 

12  17.30 

19  30  54.8 
19  28  111 
12  25  24.0 
19  99  33.4 
19  19  39.6 

31     7.1 

28  236 
25  36.6 
22  46.3 
19  52.7 

85805 
8.2879 
859aO 
8.3076 

a3i6i 

9.0511 
9.0602 
9.0690 
9X)773 
9.0856 

3.16 
3.15 
3.15 
3.14 
3.13 

352 
a92 
351 
3.91 

a9o 

1 
2 
3 

4 
5 

5  29.1 

5  25.6 

6  29.1 
5  18.7 
5  155  1 

6.3 
7.3 
8.3 
9.3 
10.3 

29  19  49.69 
29  13  2l).27 
29  13  51.47 
29  14  9351 
29  14  55.48 

19  47.36 
13  17.98 

13  49.14 

14  20.85 
14  53.09 

19  16  42.5 
19  13  49.1 
19  10  38.4 
19    7  31.5 
19    4  21.5 

16  65.8 

13  55.5 

10  52.0 

7  46.3 

4  35.5 

8.3241 
8.3320 
8.3395 
8.3467 
8.3539 

9.0937 
9.1017 
9.1093 
9.1167 
9.1237 

3.13 
3.12 
3.12 
3.11 
3.10 

350 
350 
3.89 

3.89 

S!88| 

6 
7 

8 

9 

10 

5  115 

6  8.5 
5    5.1  , 
5    1.7 
4  585 

11.3 
12.3 
13.3 
14.3 
15.3 

29  15  23.98 
29  16    1.60 
29  16  35.43 
29  17    9.76 
29  17  44.59 

15  25.86 

15  59  16 

16  39.94 

17  7.27 
17  42.08 

12    1    8.4 
11  57  525 
11  54  32.9 
11  51  10.4 
11  47  45.0 

1  22.5 
58    6.5 
54  47.3 
51  25.0 
47  59.8 

8.3609 
8.3678 
a3741 
83804 
8.3867 

9.1307 
9.1377 
9.1443 
9.1510 
9.1576 

3.10 
3.09 
3.09 
3X)8 
3.07 

358 
3.88 
3.87 

a86, 

11 
12 
13 
14 
15 

4  545 
4  51.5  , 
4  48.1 
4  44.7 
4  41.4 

16.3 
17.3 
18.3 
19.3 
20.3 

29  18  19.91 
29  18  55.79 
29  19  39.00 
29^    8.76 
29  93  45.98 

18  17.38 

18  53.18 

19  29.44 

20  6.19 
20  43.40 

11  44  16.6 
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m    • 
57  46.46 

+  4V4^.7 

27*4^1 

+7.1617 

-2.46 

d     h     m 
1  18  17.7 

2.7 

0  57  48.40 

57  48.48 

4  27  54.6 

27  65.0 

7.1361 

7.770 

246 

3i» 

2  18  13i5 

3.7 

0  57  50  30 

57  50.38 

4  28    2.7 

28    3.0 

7.I0«8 

7.731 

2.46 

3.26 

3  18    9^ 

4.7 

0  57  52.09 

57  52.16 

4  28  10.1 

28  10.4 

7.0796 

7.687 

2.46 

3.26 

4  18    6.0 

6.7 

0  57  53.76 

57  53.83 

4  28  16.8 

28  17.1 

7.0484 

7.637 

2.46 

3i26 

5  18    2.1 

6.7 

0  57  55.31 

57  55.37 

4  28  22.7 

28  23.0 

7.0148 

7581 

2.46 

3.26 

6  17  58.2 

7.7 

0  57  56.74 

57  56.80 

4  28  27.8 

28  28.0 

&9783 

7.518 

2.46 

3i26 

7  17  54.3 

8.7 

0  57  58.05 

57  58.10 

4  28  32.2 

28  32.4 

6.9385 

7.444 

2.46 

326 

8  17  50.4 

9.7 

0  57  59.24 

57  59.29 

4  28  35.8 

28  36.0 

6.8947 

7.354 

2.46 

326 

9  17  46.5 

10.7 

0  58    0.31 

58    0.35 

4  28  38.7 

28  38.9 

6.8459 

7.240 

2.46 

3.26 
3.26 

10  17  426 

11.7 

058    1.27 

58    1.31 

4  28  40.8 

28  40.9 

6.7910 

7.085 

2.46 

11  17  386 

12.7 

0  58    2.10 

58    2.13 

4  28  42.2 

28  42.3 

6.7281 

6842 

2.46 

32^ 

12  17  34.7 

13.7 

0  58    2.81 

58    2.H4 

4  28  42.8 

28  42.8 

66545 

+6.240 

2.46 

3J26 

13  17  30.8 

14.7 

0  58    3.40 

58    3.42 

4  28  42.7 

28  42.7 

6/i630 

-6.541 

2.46 

3.25 

14  17  26^ 

15.7 

0  58    3.88 

58    3.90 

4  28  41.8 

28  41.8 

6.4544 

6iKI9 

2/46 

325 

15  17  23.0 

16.7 

0  58    4J23 

58    4.24 

4  28  40.2 

28  40.1 

6.3040 

7.143 

2.46 

3.25 

16  17  19.1 

17.7 

0  58    4.46 

58    4.47 

4  28  37.8 

28  37.7 

6.0720 

7.281 

2.46 

3.25 

17  17  15.1 

18.7 

0  58    457 

58    4.57 

4  28  34  7, 

28  34.6 

+5J>406 

7.386 

2.46 

'     3.25 

18  17  11J2 

19.7 

0  58    4.56 

58    4.56 

4  28  30.8' 

28  30.6 

-5.6867 

7.470 

2.46 

.     3J25 

19  17    7Ja 

20.7 

0  58    4.43 

58    4.42 

4  28  26.2 

28  26.0 

6.1204 

7.536 

2.46 

3.25  20  17    3-3  1 

21.7 

0  58    4.18 

58    4.17 

4  28  20.9 

28  20.7 

6.3330 

7JS98 

2.46 

3J25 

21  16  59.3  1 

22.7 

0  58    3.81 

58    3.79 

4  28  14.8 

28  14.6 

6.4751 

7.651 

2.46 

3J25 

22  16  55.4  ' 

23.7 

0  58    3.32 

58    3.30 

4  28    8.0 

28    7.7 

6.5820 

7.699 

2.46 

3.25 

23  16  51.4 

24.7 

0  58    2.71 

58    2.68 

4  28    0.4 

28    0.1 

6.6677 

7.741 

2.46 

3.25 

24  16  47.5 

25.7 

0  58    1.98 

58    1.95 

4  27  52.1 

27  51.8 

6.7392 

7.779 

2.46 

3.25  25  16  4X5 

26.7 

0  58    1.13 

58    1.09 

4  27  43.1 

27  42.8 

68006 

7.814 

2.46 

3.25 

26  16  396 

27.6 

0  58    0.J6 

58    0.12 

4  27  33.4 

27  33.0 

68565 

7.846 

246 

3.25 

27  16  356 

28.6 

0  57  59.07 

57  59.02 

4  27  22.9 

27  22.5 

6.8985 

.7.875 

246 

3J35 

28  16  31.7 

29.6 

0  57  57.87 

37  57.82 

4  27  11.7 

27  11.3 

6.9420 

7.903 

246 

3.25 

29  16  27.7 

30.6 

0  57  56.55 

57  56.49 

4  26  59.8 

26  59.4 

6.9631 

7.929 

2.45 

3JM 

30  16  23i3 

31.6 

0  57  55.11 

57  65.05 

4  26  47.3 

26  46.8 

7.0148 

7.964 

2.45 

3JM 

31  16  19.8  ! 

Aac.  1.6 

0  57  53.56 

57  53.49 

4  26  34.0 

26  33.5 

7.0457 

7i)77 

2.45 

3.24 

1  16  15i^  ' 

2.6 

0  57  51.89 

57  51.82 

4  26  20.0 

26  19.5 

7.0771 

7i>99 

2.45 

3iM 

2  16  11^ 

3.6 

0  57  50.11 

57  50.03 

4  26    5.3 

26    4.8 

7.1076 

8.020 

2.45 

3J24 

3  16    8.0 

4.6 

0  57  48.21 

57  48.13 

4  25  50.0 

25  49.4 

7.1327 

8.039 

245 

3.24 

4  16    4.0 

5.6 

0  57  46.20 

57  4612 

4  25  33.9 

25  33.3 

7.1566 

8.057 

2.45 

3.24 

5  16    0.0 

6.6 

0  57  44.08    57  44.00 

4  25  17.2 

25  16.6 

7.1781 

8.073 

2.45 

3i23 

6  15  561  : 

7.6 

0  57  41i)5 

57  41.76 

4  24  59.8 

24  59.2 

7i»04 

8.089 

2.44 

3.23 

7  15  52,1 

8.6 

0  67  39.50 

57  39.41 

4  24  41.8 

24  41.1 

7.2227 

8.105 

2.44 

3.22 

8  15  48.2 

9.6 

0  57  37.04 

57  36.94 

4  24  23.0 

24  22.3 

7.2430 

8.120 

2.44 

3i22 

9  15  44J2 

10.6 

0  67  34.47 

57  34.37 

4  24    3.6 

24    2.9 

7.251W 

8.135 

2.43 

3.21 

10  15  40.2 

• 

11.6 

0  57  31.80 

57  31.69 

4  23  43.6 

23  42.9 

7^2762 

8.150 

2.43 

3^1 

11  15  36.3  1 

12.6 

0  57  29.03 

57  28.92 

4  23  22.9 

23  22.1 

7.2926 

8.164 

2.42 

3.20 

12  15  32,3 

13.6 

0  57  26.15 

57  26  04 

4  23    1.6 

23    0.8 

7.3086 

8.177 

2.42 

3J20 

13  15  28.3 

14.6 

0  57  23.17 

57  23.05 

4  22  39.7 

22  38.9 

7.3237 

8.189 

2.41 

3.19 

14  15  94.3 

15.6 

0  57  20.06 

57  19.96 

4  22  17.2 

22  16.4 

7.3386 

8.201 

2.41 

3.19 

15  15  90.4  , 

16.6 

0  57  16.8t< 

57  16.77 

4  21  54.0 

21  53.1 

7.3521 

8J213 

2.4U 

3.18 

16  15  164 

17.6 

0  67  I3.6t) 

57  13.47 

4  21  30.2 

21  29.3 

7.3653 

8.224 

2.40 

3.18 

17  15  12.4 

18.6 

0  57  10.21 

57  10.08 

4  21    5.8 

21    4.9 

7.3782 

8234 

2.:I9 

3.17 

18  15    a4 

19.6 

0  57    6.72 

57    6.58 

4  20  40.9 

20  40.0 

7.3906 

8J344 

2.38 

3.16 

19  15    4.4  1 

20.6 

0  57    3.13 

57    2.99 

4  20  15.5 

20  14.5 

7.4027 

8.253 

2.37 

3.15 

90  15    0.4 

216 

0  56  59.44 

56  59.30 

4  19  49.4 

19  48.4 

7.4139 

8J962 

2.37 
2.36 

3.15 

,  21  14  56.4 

22.6 

0  56  55.66 

56  55.51 

4  19  22.8 

;    19  21.8 

7.4243 

8.271 

3.14 

'  22  14  52.4 

236 

0  56  51.79 

56  51.64 

4  18  55.7 

18  54.7 

7.4349 

8i280 

2.35 

3.13 

23  14  48.4 

24.6 

0  56  47.82 

56  47.67 

4  18  28.0 

18  27.0 

7.4452 

8i288 

2.34 

3.12 

24  14  44.4 

^.6 

0  56  43.76 

56  43.60 

4  17  59.7 

17  68.7 

7.4.559 

8.2^6 

2.34 

!     3.11 

25  14  40.4 

26.6 

0  56  3961 

56  39.45 

4  17  31.0 

I    17  30.0 

7.4638 

8.304 

2.:o 

<     3.10 

26  14  364 

27.6 

0  56  35.38 

56  35.21 

4  17     1.8 

17    0.7 

7.4725 

8.311 

2.32 

3W 

27  14  32.4 

28.6 

0  56  31.06 

56  30.89 

4  16  32.1 

16  31.0 

74816 

8.318 

2;31 

S     3.06 

98  14  984 

29.6 

0  56  26.65i  56  26.48 

4  16    1.8 

16    0.7 

7.4900 

8.325 

2.30 

;     3.07 

1 

99  14  94  4 

30.6 

0  56  22.161  56  21.99 

4  15^1.1 

15  30.0 

7.4977 

8.332 

2in 

3.06 

;  30  14  20.4 

31.6 

0  66  17.591  56  17.41 

+  4  15    0.0 

1^58.9 

-7iW53 

-8.330 

-2.28 

-3.05 

i  31  14  16.4 

NEPTUNE,   186T. 
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Mooth. 

Apparent 
Right  AmMoakoa, 

A^panot  PacHnatfiwi, 

Lof  ofo. 

Logoff. 

• 

MeanSolw 

Time  of  Ne- 

rtdlan  Timnait. 

At 

SMMMlOh. 

At 

TnMMlt. 

At 
SfctoiwIOh. 

At 
Tmiiiit. 

InR.A. 

In  Dm. 

InR.A. 

In  Dec. 

d 

Sept.  1.6 
25 
35 
45 
55 

h     m     « 
0  56  12.94 
0  56    8.20 
0  56    339 
0  55  5851 
0  55  5357 

m    • 
56  12.76 
56    8.021 
56    3J21 
55  58.32 
55  5138 

+  4°  14  2^4 
4  13  56.3i 
4  13  23.8 
4  12  50.9 
4  12  177 

14  27a 
13  55.1 
13  22.6 
12  497 
12  16.4 

-^5128 

7.5201 
75266 
7.5331 
75392 

^.345 
8.350 
6.355 
8.360 
8.365 

-257 
226 
•2iJ5 
2.24 
2i23 

-3.03 
3.02 
3.00 
2.99 
2.97 

d     h     m 

1  14  12.3 

2  14    8.3 

3  14    4.3 

4  14    0.3 

5  13  56.3 

65 
75 

85 

95 

105 

0  55  4655 
0  55  43.46 
0  55  38.31 
0  55  33.09 
0  55  27.80 

55  48^ 
55  43JJ7 
55  38.11 
55  32.89 
55  27J60 

4  11  44.l! 
4  11  10.1 
4  10  357 
4  10    1.0 
4    9  25.9 

11  42.8 

11    8.8 

10  34.4 

9  597 

9  24.6 

75453 
75509 
75563 
75€20 
75670 

8.370 
8.375 
8.380 

8.384 
8.389 

2.22 

2.20 
2.18 
2.17 

2.96 
2.94 
2.93 
2i>i 
2.90 

6  13  52.3 

7  13  46.2 

8  13  44.2 

9  13  40.2 
10  13  36.2 

115 
125 
135 
145 
155 

0  55  2245j 
0  55  17.05 
0  55  1159 
0  55    6.08 
0  55    0.52 

55  22.25 
55  16.84 
55  11.38 
55    5.87 
55    0.31 

4    8  50.4 
4    8  14.6 
4    7  38.6 
4    7    2.2 
4    6  25.6. 

8  49.1 
8  13.2 
7  37.2 
7    0.8 
6  24.2 

75717 
75762 

75806 
75848 

75888 

8.393 

8.401 
8.404 
8.407 

2.16 
2.15 
2.13 
2.12 
2.10 

2.88 
2.87 
2.85 
2.83 
2.81 

11  13  32.1 

12  13  28.1 

13  13  24.1 

14  13  20.1 

15  13  16.0 

165 
175 
165 

195 
205 

0  54  54.91 
0  54  4!»J25 
0  54  4354 
0  54  37.78 
0  54  3L.96 

54  5470 
54  49m 
54  43.32 
54  3756 
54  31.76 

4    5  48.7 
4    5  11.6 
4    4  342 
4    3  56.6 
4    3  18.8 

5  47.3 
5  10.2 
4  32  8 
3  55.2 
3  17.4 

75926 
75963 
75999 
7.6033 

7.6065 

8.410 
&413 
8.416 
a419 
8>421 

t.09 
2.07 
2.05 
2.03 
2.01 

2.79 
2.77 
2.74 
271 
2^ 

16  13  12.0 

17  13    8.0 

18  13    4.0 

19  12  59.9 

20  12  551) 

215 
225 
235 
245 
^5 

0  54  26.14 
0  54  2J.25 
0  54  14.33 
0  54    8.38 
0  54    2.41 

54  25i)2 
54  20i)3 
54  14.11 
54    8.15 
54    2J0Q 

4    2  40J^ 
4    2    2.6 
4     1  24J2 
4    0  457 
4    0    7.1 

2  39.4 
2    1.2 
1  22.8 

0  44.3 
0    57 

7.6095 
7iil23 
7.6149 
7.6172 
7.6194 

8>I23 

8425 
8.427 
8.428 
6.429 

IJ)9 
1.97 
1.94 
1.91 
1^ 

-2.6B 

21  12  51 .9 

22  12  47.9 

23  12  43.6 

24  12  39.8 

25  12  35.8 

265 
275 
265 
295 
305 

0  53  56.40 
0  53  50.37 
0  53  44.32 
0  53  38.25 
0  53  32.15 

53  66.17 
53  50.14 

53  am 

53  26m 
53  310)2 

3  59  28.3 
3  58  49.4 
3  58  105 
3  57  315 
3  66  52.4 

59  26.8 
58  47.9 
58    9.0 
57  30.0 
56  50.9 

7.6211 
7.6227 
7j6242 
7.6255 
7.6267 

8.430 
8.431 
8.432 
8.433 
8434 

1.84 

1.78 

171 

-1.64 

26  12  31.8 

27  12  277 

28  12  237 

29  12  197 

30  12  157 

Oct.   15 
25 
35 

45 
65 

0  53  26.03 
0  53  19.90 
0  53  13.77 
0  53    7.63 
0  53    1.48 

53  25.80 
53  19j67 
53  1354 
53    740 
53    1J25 

3  56  13.2 
3  55  34.0 
3  54  54iJ 
3  54  157 
3  53  36.6 

66  117 
55  325 
54  53.3 
54  14.2 
53  35.1 

7je278 
7.6287 
7.6295 
7.6301 
7.6306 

6434 
6.435 
8435 
8435 
8434 

1  12  11.6 

2  12    7.6 

3  12    3.6 

4  11  595 

5  11  555 

65 
75 
85 
9.4 
10.4 

0  52  55.32 
0  52  49.15 
0  52  42.99 
0  52  36.83 
0  5?  30.68 

52  55i)9 
52  48i)2 
52  4276 
52  36.60 
52  3045 

3  52  575 
3  52  185 
3  51  395 
3  51     0.6 
3  50  21.8 

52  56.0 
52  17.0 
51  38.0 
50  59.1 
50  20.3 

7.6308 
7.6309 
7.6308 
7.6305 
7.6301 

8434 
8433 
•8.432 
8431 
8.430 

6  11  515 

7  11  474 

8  11  434 

9  11  39.3 
10  11  35.3 

11.4 
12.4 
13.4 
14.4 
15.4 

0  52  24.54 
0  52  18.40 
0  52  12.^ 
0  52    6.17 
0  52    0.08 

52  24.32 

52  18.18 
;  52  12i)6 
,   52    5.95 

51  50.86 

3  49  43.1 
3  49    4.6 
3  48  26.2 
3  47  47.9 
3  47    9.8 

;   49  41.6 
49    3.1 
48  247 
47  46.4 
47    6.4 

7.6295 
7.6287 
7.6276 
7.6267 
7.6255 

8428 
6.427 
8426 
8.424 
8.422 

+170 

+2.70 

11  11  31.3 

12  11  27J2 

13  11  23.2 

14  11  19.1 

15  11  151 

16.4 
17.4 
18.4 
19.4 

20.4 

0  51  54.00 
0  51  47.!>5 
0  51  41.92 
0  51  35J}2 
0  51  29i)4 

51  53.78 
51  47.73 
51  41.71 
51  35.71 
51  29.73 

3  46  31.8 
3  45  54.1 
3  45  16.6 
3  44  39.3 
3  44    2.2 

46  30.4 
45  52  7 
45  15.2 
44  37.9 
44    0.8 

7.6241 
7.6225 
7.6207 
7.6187 
7.6164 

8.420 
8418 
8415 
8412 
8409 

1.74 

1.78 
1.82 
1.86 
1.89 

2.74 
2.77 

2JdO 

2m 

2U^ 

16  11  11.1 

17  11    7.0 

18  11    3.0 

19  10  59.0 

20  10  55.0 

21.4 
22.4 
23.4 
24.4 
25.4 

0  51  24.00 
0  51  18.10 
0  51  12.23 
0  51    6.39 
0  51    0.60 

51  2379 
51  17.89 
51  12.02 
51    6.18 
51    0.40 

3  43  25.4 
3  42  48.9 
3  42  127 
3  41  36.8 
3  41     IJ2 

43  24.0 
42  475 
42  11.4 
41  355 
40  59.9 

76140 
7.6114 
7.6086 
7.6057 
7.6025 

6406 
8403 
8.399 
8.395 
6.391 

1.92 

1.95 

^     ]j98 

2.01 

2m 

2.87 
2J69 
21X1 
232 
2.04 

21  10  50.9 

22  10  46.9 

23  10  42.9 

24  10  36.9 

25  10  34.8 

26.4 
27.4 
28.4 
29.4 
30.4 

0  50  54.86 
0  50  49.15 
0  50  43.49 
0  50  37.89 
0  50  32.35 

50  54.66 
50  48.95 
50  43.29 
50  37.69 
50  32.16 

3  40  25.9 
3  39  51.0 
3  39  16.4 
3  38  42.2 

3  38    8.4 

40  24.6 
39  49.7 
39  15.1 
38  40.9 
38    7.1 

75991 
75956 
75919 
7.5879 
75836 

8.387 

8,383 
8.378 
8.373 
8.368 

2J06 
2.08 
2J0 
2.12 
2a4 

2i)5 
2M 

2m 
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3.53 

4.31 

5.15 

2.08 

0.81 

057 

0.15    1 

17 

12.26 

5J20 

3^ 

4.77 

5.18 

2.06 

0.34 

057 

0J5 

22 

12X>3 

5.24 

3.52 

4.91 

5.21 

2.08 

0.35 

058 

0.15 

27 

11j67 

5J2d 

3.52 

4.54 

5.26 

2.08 

0.33 

058 

0.15 

Dec.  2 

10.20 

5.33 

3.53 

3.97 

5;)1 

2.06 

057 

0.'I9 

015 

7 

8.92 

5.38 

3.53 

347 

5.16 

2.08 

OJ24 

059 

0.15 

12 

7m 

5.43 

3J>3 

3.11 

541 

2j08 

052 

040 

0.15 

17 

7.32 

549 

8.53 

2.86 

6.47 

2J0S 

050 

0.40 

0.15 

22 

6.85 

556 

8.54 

2.67 

5.53 

2.08 

0.19 

040 

0.15 

27 

6.52 

5.C3 

3.55 

2.54 

5.60 

2.09 

018 

0.40 

0.15 

32 

6Sd 

5.70 

3.55 

2.45 

5.67 

2.10 

0.18 

0.40 

015 

Mood. 

V 

h 

d 

V 

h 

d 

3t 

h 

6 

Jan.    1 

I'm 

o'm 

0^47 

I6.I9 

'f.i^ 

f.86 

1*19 

0J51 

0.12 

11 

1.43 

0.83 

0.47 

16.03 

7.55 

1.86 

1.17 

0.52 

0.12 

21 

1.42 

0.84 

0.47 

15.94 

7.66 

li)5 

1.16 

0.53 

0.12 

31 

1.42 

0.85 

0.47 

15.90 

7.78 

1.85 

1.15 

0.54 

0.12 

Feb.  10 

1.42 

0.87 

0.47 

15.92 

7.91 

1.84 

1.15 

0.55 

012 

20 

1.43 

0.88 

0.46 

15.90 

6.05 

1.83 

1.15 

0.56 

012 

Mar.  2 

1.44 

0.90 

0.46 

16.11 

8.18 

1.81 

1.15 

0.57 

012 

12 

1.45 

0.91 

0.46 

16.29 

a3i 

tm 

1.16 

0J56 

0.12 

22 

1.47 

0.92 

0.45 

16.53 

843 

1.78 

1.18 

059 

012 

Apr.    1 

1.00 

0.94 

045 

16.82 

8.55 

1.77 

150 

050 

012 

11 

L53 

0.96 

0.45 

17.18 

8.65 

1.75 

152 

050 

0.12 

21 

1.57 

0.96 

0.44 

17.58 

8.72 

1.74 

154 

0.60 

0.12 

Majr   1 

1.61 

0.96 

0.44 

18.06 

8.76 

1.78 

159 

0^60 

0.12 

11 

1.66 

0.96 

0.44 

18.57 

8.77 

1.71 

1.31 

0.60 

012    I 

21 

1.71 

•  0.96 

044 

19.14 

8.76 

1.70 

155' 

Oj60 

Oil 

31 

1.76 

0.96 

043 

19.75 

8.72 

1.70 

1.30 

050 

Oil 

Jane  10 

1.82 

0.95 

043 

2040 

8.65 

1.69 

1.43 

050 

Oil 

20 

1.88 

0.94 

043 

21.07 

8.56 

1.69 

147 

Oj60 

Oil 

30 

1.94 

0.93 

043 

21.74 

8.45 

1j69 

1J5» 

050 

Oil 

Jul/  10 

2.00 

0.91 

0.43 

22.39 

6.33 

lj6e 

1.57 

058 

Oil 

20 

2.05 

0.90 

a43 

22.97 

8J20 

1.70 

1.61 

057 

Oil 

30 

2.09 

0.89 

043 

23.46 

8.07 

1.70 

1.65 

056 

0.11 

Aoff.  9 

2.12 

0.87 

0.44 

23.82 

7.98 

1.71 

]j68 

056 

Oil 

19 

2.14 

0.86 

0.44 

24.02 

789 

1.72 

1.70 

054 

0.12 

2J 

2.15 

0.84 

0.44 

24.05 

7J67 

1.73 

1.70 

053 

012 

Sept  8 

2.13 

0.83 

0.45 

•23.91 

7Ji6 

1.74 

1.70 

052 

012 

IS 

2.10 

0.82 

0.45 

23.59 

7.46 

1.76 

1.68 

052 

0.12 

28 

2.06 

0.81 

0.45 

23.13 

7.37 

1.77 

1.65 

051 

0.12 

Oct.    8 

2.01 

0.80 

0.46 

2257 

7iK) 

1.79 

1.61 

051 

0.12 

18 

1.96 

0.79 

0.46 

21.94 

752 

1.81 

1.56 

050 

012 

28 

1.90 

0.70 

047 

21.26 

7.17 

1.82 

1.51 

050 

012 

Not.  7 

1.84 

0.78 

047 

20.59 

7.14 

1.84 

1.46 

050 

Ott 

17 

1.78 

0.78 

0.47 

19.93 

7.13 

1^ 

141 

050 

012 

27 

1.72 

0.78 

0.47 

19.31 

7.14 

1.66 

156 

050 

e.i9 

Dee.  7 

1.67 

0.79 

0.48 

18.78 

7.17 

1^ 

152 

050 

0.13 

17 

1.62 

0.79 

0.48 

18.20 

722 

1.87 

J58 

051 

013 

27 

1.58 

0.80 

0.48 

17  73 

7.28 

1.87 

155 

051 

0.13 

37 

1.55 

0.81 

0.48 

17.33 

7.35 

1^ 

152 

058 

018 

JTon.- 
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Dite, 
1867. 

RECTANGULAR  ■QUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

¥'. 

Z 

S'. 

True  Longitade. 

a' 

2;i5 
57.7 
33.1 

8.6 
44.0 

Latitude. 

Log.  Rad. 
Vect. «  p. 

Un.  1.0 
1.5 
9.0 
9.5 
3.« 

-h.l857499 
.l!)4:tt'>0 
.21)99052 
.21145.09 
5199982 

7517 
3365 

906:) 

4607 
9986 

—.8857718 
.88422M 
i^826J59 
.880!)193 
.8791637 

7535 
9051 
5876 
9010 
1455 

—.3842935 
.3836216 
5829197 
.3821878 
5814262 

'   3358 
6638 
9618 
2298 
4681 

O       1       n 

980  53  920 
281  23  57.4 

281  54  32.9 

282  25    85 
282  55  44.0 

+056 

0.:i9 

0.42 
0.45 
0.47 

9.9 
926631 
926646 
926665 
!)26689 
926717 

3.5 

4.0 
4.5 
5.0 

+.^85194 
.2370228 
5455078 
5539736 
5624196 

5194 
0224 
5070 
9725 
4181 

—.8773393 
.87.'>4461 
.87:M845 
.8714545 
i^3564 

3212 
4282 

4667 
4369 
3389 

-.3806347 
5798135 
.3789626 

5780820 
5771718 

6765 
8552 
K)042 

12:^5 
2132 

983  96  19.6 

283  56  555 

284  27  30.8 
284  58    6.3 

985  28  41.8 

195 
55.0 
'305 
5.9 
41A 

+0.48 
0.48 
0.47 
0.45 
0.43 

926749 
926785 
!)26825 
926870 
926919 

6.0 
6.5 
7.i) 
7.5 
8.0 

+5708450 
57J2492 
5-J763I4 
5959009 
.3043271 

8431 
2469 
6288 
9880 
3238 

—.8671903 
i^9566 
.8ea6>53 
.8e02-*64 

.8578504 

1730 
931)4 
6:iH3 
2696 
8338 

— .37®322 
5752632 
5742648 
5r32372 
5721805 

2735 
3044 
3059 
2782 
2214 

985  59  175 

286  99  52.6 

287  0  27.9 
287  31    35 
988    1  385 

16.7 
52.1 
27.3 
25 
375 

+0.40 

o.:)6 

0.32 
0.28 
053 

926971 
927028 
927089  ' 
927154 
997^3 

8.5 

9.0 

9.5 

10.0 

10.5 

+.3126393 
.3201  «69 
.3291 H92 
.3374254 
.3456350 

6355 
922D 
1848 
42  J7 
6299 

—.8553474 
.8527776 
.8501413 
.8474387 
.8446700 

3310 
7614 
1253 
322!) 
6544 

—.3710948 
569f)802 
5688368 
.3676646 
5664638 

1356 
K)2)!) 
8775 
7052 
5043 

288  39  135 

289  2  48.1 
28!)  33  22.!) 

290  3  575 
290  34  31i) 

12.4 
47.0 
21.8 
563 
31.7 

+0.18 

0.12 

+0.(6 

—0.01 

0.08 

927297 
927376 
927459 
927547 
927640 

•  li.o 
iii> 

12.0 
195 
13.0 

+.3538172 
.3615)714 
.3700971 
.3781937 
.3d^604 

8118 
9657 
0911 
1874 
25;W 

— .84183rj6 
>^389:V>9 
.8351)711 
.8329413 

.ttfc)8469 

8203 
9208 
9563 
9267 
8326 

—.3^2345 
56:19769 
.3626!M)9 
5613768 
5600347 

2749 
:0I72 
7311 
4170 
0748 

991    5    61 

291  35  40.4 
2!)2    6  145 

292  36  48.0 

293  7  21.6 

4.6 
39.1 
12.9 
465 
20.0 

—0.14 
050 
056 
0.32 
0.38 

927738 
927841 
927949 
928063  1 
928182  1 

13.5 
14.0 
14.5 
15.0 
15.5 

+.3942368 
.4023022 
.4102761 
.4182177 
.4261966 

2899 
2950 
2686 
209*) 
1185 

—.8966882 
.8234654 

.8201789 
.8168290 
.8134159 

6741 
4516 
1654 

8158 
4030 

^.3586646 
5572666 
5558410 
554-3878 
5599072 

7046 
3065 
8809 
4276 
9470 

293  37  55.0 

294  8  285 

294  38  615 

295  9  34.0 
295  40    6.6 

53.3 
26.4 
595 
32.0 
45 

—0.43 
0.48 
0.52 
0.55 
058 

928307 
9284:)8 
928575 
$128718 
998867 

160 
16.5 
17.0 
17.5 
18.0 

+.4340092 
.4418440 
.4496513 
.4574236 
.46516J4 

4>938 
8353 
6423 
4143 
1509 

—.8099399 
.8064013 
.8.J28005 
.7991377 
.7954132 

9273 

3890 
7885 
1260 
4019 

-5513993 
5498642 
548302)1 
5467129 

5450970 

4390 
9038 
3415 
7523 
1363 

296  10  30.0 
996  41  115 
2!)7  11  435 

297  42  155 

298  12  46.!) 

36.9 
9.1 
41.1 
13.0 
445 

—0.60 
0.62 
0.63 
0.63 
0.62 

999022 
929184 
929352 
929527 
929709 

185 

19.0 
195 
90.0 
905 

+.4728611 
.4805252 
.4881521 
.4!>57412 
5032921 

8513 
5152 
1418 
7307 
2813 

—.7916273 
.7877803 
.7838725 
.7799042 
.7758757 

6163 
76)7 
8622 

8943 
8661 

—.3434544 
.3417853 

.3400898 
5383679 
5366199 

4936 
8244 

1288 
4068 
66o7 

298  43  185 
9!«  13  495 
2!)9  44  205 
300  14  51.4 
300  45  92.1 

15.9 

47.0 
17.9 

48.7 
19.4 

—050 
0.58 
0.55 
051 
0.46 

929898 
9300!)3 
93f)295 
930504 
930720 

91.0 
915 
99.0 
235 
93.0 

+5108041 
5182769 
52570!W 
5:»1024 
5404539 

7931 
2657 
6985 
0908 
4421 

—.7717873 
.76763i« 
.7634:J20 
.75916')7 
.7548407 

7781 
6305 
4236 
1577 

-5348459 
5:130461 
.33122)5 
.3293692 
5974925 

8846 
0847 
2589 
4075 
5306 

301  15  526 

301  46  230 

302  16  532 
302  47  23.3 

.  303  17  535 

49.8 
205 
505 
20.4 
505 

—0.41 
0.36 
0.30 
054 
0.17 

930943 
931173 
931409 
$)3I6'5 
931902 

935 
94  0 
945 
^,0 
955 

+5477630 
5550319 
5<j^2573 
5614394 
5765778 

7519 
0197 
1449 
4268 
5650 

—.7504573 
.7460158 
.7415165 
.7369597 
.7323457 

4501 
0090 
5101 
9537 
3401 

—.3955904 
5236631 
5217107 
5197333 
5177312 

6284 
7009 

7484 
7708 
7686 

303  48  23.0 

304  18  52.6 

304  49  22.0 

305  19  515 
305  50  205 

19.9 
49.4 

18.7 
47.8 
16.9 

—0.10 

—0.04 

+0.03 

0.10 

0.17 

932158 
932420 
932688 
932!}62 
933241 

960 
965 
97.0 
975 
9d.O 

+5836719 
5907219 
5977250 
.6046828 
.6115949 

6589 

7080 
7116 
6699 

5805 

1^7976748 
.7229473 
.7181637 
.7133242 

.7084202 

6696 
9425 
1592 
3901 
4255 

— 51S7044 
513&531 
51 15774 
5094775 
5073537 

7416 
6902 
6144 
5144 
3905 

306  20  49.3 

306  51  18.1 

307  21  46.7 

307  52  15.1 

308  22  43.4 

455 
145 
43.1 
115 
39.7 

+0.23 
059 
0.35 
0.40 
0.45 

933526 
933817 
1)^4114 
!1344I6 
934722 

985 
99.0 
995 
30.0 
305 
81.0 

+.6184585 
.6252752 
.632i>4:)8 
J6J87637 
.6454343 

+.6520551 

4446 
2612 
0296 
7494 
iV.tS 
0405 

—.7034791 
.6!>«4742 
.6934150 
.6883019 
.6831352 

—.6779153 

4758 
4713 
412> 

29!  )8 

i3a> 

9140 

— 5a'>2060 
5030:M6 
5008396 
5986212 
59637S)6 

-2941149 

2427 
0712 
8761 
6576 
4159 
1510 

308  53  115 

309  23  3!).4 

309  54    7.1 

310  24  34  6 

310  54  61.9 

311  25  29.1 

7.7 
355 

3.1 
305 

57.8 
24.9 

+0.49 
052 
0.54 
0.56 
057 

+0.58 

935033 
935348 
935668 
9:?5!Kj2 
1'36320 
936652 

Mon>— Xh* 
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Date, 
1867. 

RBCTANOULAR  EQUATORIAL. 

POLAR  BCLIPTIC. 

X 

X'- 

Y- 

Y'. 

Z- 

35'- 

i  =  e'8 

ii 

^-O'h 

LoK.IUd. 

Jm^m 

J^  • 

m.  • 

m.    • 

Mt» 

MS  • 

True  LongitU'le. 

*• 

n 
51.9 

Ufcitude. 

Vect.  -  p. 

J»in.3l.5 

+.6586256 

6108 

—.6726426 

6417 

— J2918273 

8633 

O   1   It 

311  55  56.1 

+058 

99   1 
936J88 

Feb.  1.0 

.6651452 

13D3 

.6673175 

3170 

Ji895170 

5528 

312  26  22.8 

18.5 

057 

93rJ28 

1.5 

X5716134 

5984 

.6619405 

9404 

.2871842 

2299 

312  56  49.3 

45.0 

055 

937671 

2.0 

.6780296 

0145 

.6565120 

5123 

iJ8482il 

8646 

313  27  15.5 

11.1 

0.53 

938018 

2.5 

.6843933 

3781 

.6510325 

0332 

J2824520 

4874 

313  57  41.4 

37.0 

050 

938368 

3.0 

i«-.6907039 

6886 

—.6455024 

50a5 

—.2800529 

0881 

314  28  7.1 

2.6 

+0.46 

938721 

3.5 

.6069609 

9455 

.6;K)J;22I 

9236 

.2776322 

6673 

314  58  32,5 

27.9 

0.41 

930C77 

4.0 

.7031637 

1482 

.6:542;  22 

2942 

.2751 895) 

2248 

315  28  57.6 

52.9 

0.36 

9394r6 

4^ 

.7D93118 

2962 

.62ti6i:32 

6156 

iJ727263 

7611 

315  59  22.3 

17.6 

0.31 

939798 

5.0 

.7154048 

3891 

.6228855 

8884 

.27i:2417 

2763 

316  29  46.6 

41.8 

0.25 

940163 

5.5 

4-7214422 

4284 

—.6171007 

1130 

—.2677362 

7707 

317  0  10.6 

5.8 

+0.19 

940531  ' 

6.0 

.7274236 

4377 

.6112862 

2900 

.2652100 

2443 

317  30  34.3 

2!».4 

0.13 

9409C2 

6.5 

.7.3:0485 

3:J25 

.6J54155 

4117 

.2626633 

6074 

318  0  57.7 

52.8 

+0.07 

941277 

7.0 

.7392166 

2)06 

.5994981 

5028 

Ja6001!63 

13C2 

318  31  2J).7 

15.7 

0.00 

941655 

7.5 

.7450275 

0114 

.5935344 

5395 

5575092 

5430 

319  i  43.3 

385 

—0.07 

942J36 

8.0 

4-.7507807 

7646 

—.5875250 

5306 

—.2549024 

9360 

319  32  5.5 

0.3 

—0.14 

942421 

8.5 

.7564758 

4597 

.5814704 

4764 

J2522759 

3094 

320  2  27.3 

22.1 

050 

9428119 

9.0 

.7621124 

0963 

.5753712 

3777 

.2496301 

6634 

320  32  48.8 

43i> 

0.26 

9432'Jl 

9.5 

.7676900 

6739 

.5692278 

2:M7 

J2469651 

9982 

321  3  9.0 

4,6 

0.31 

9435':6 

10.0 

.7732081 

1920 

.5630406 

0482 

iM42812 

3141 

321  33  30.6 

255 

0.37 

U43995 

10J5 

+.7786664 

6503 

—.5568108 

8186 

— J24157fl5 

6113 

322  3  50.9 

45.5 

—0.41 

^44388 

u.o 

.7840645 

0484 

.5.'>05382 

5465 

J2388574 

8900 

322  34  10.7 

55 

0.45 

9448^5 

11.5 

.7894021 

3860 

.5442237 

2324 

J2:^1179 

1504 

323  4  30.1 

24.6 

0.48 

945216 

12.0 

.7946787 

6627 

.5378677 

8768 

.2333605 

3928 

323  34  49.1 

43.5 

051 

9456:U 

12.5 

.7998941 

8781 

.5314707 

4802 

.2305853 

6174 

324  5  7.6 

2.0 

0.58 

946050  1 

13.0 

+.8050480 

0321 

—.5250333 

0433 

—.2277925 

8244 

324  a5  25.7 

20.0 

'  —053 

946474 

13.5 

.8101401 

1242 

.5185561 

5665 

.2249823 

.•0141 

325  5  43.4 

37.7 

0.53 

946903 

14.0 

.8151699 

1541 

.5120304 

2503 

.2221550 

1866 

325  35  6  ).6 

54.8 

0.52 

94rj:)6 

14.5 

ii2D1372 

1215 

.5054838 

4951 

.2I931C8 

3423 

326  6  17.4 

11.6 

051 

!M7774 

15.0 

.8250416 

0260 

.4988899 

9017 

.2164499 

4812 

326  36  33.7 

27ij 

0.49 

946216 

15.5 

+.8298829 

8674 

—.4922581 

2703 

—5135725 

6037 

327  6  496 

43.7 

—0.46 

D48665 

160 

.8346635 

6451 

.4855889 

6)16 

51C6790 

7100 

327  36  65.0 

59.0 

0.43 

0491 17 

16.5 

.839:1743 

3590 

.4788829 

8960 

5^77694 

8003 

328  7  20.0 

14.0 

0.39 

949575 

17.0 

.8440242 

0090 

.4721405 

1541 

5048440 

8747 

328  37  34.7 

28.6 

0.35 

960039 

17.5 

.8486398 

5947 

.4653623 

3763 

5019029 

9334 

329  7  49.0 

42.9 

0.30 

U50506 

18.0 

+3531307 

1157 

—.4585488 

5633 

—.1989465 

9768 

329  37  62.8 

56.6 

— OJK 

950982 

18.5 

.8575868 

5719 

.4517004 

7153 

.1959749 

:0050 

330  8  165 

10.0 

0.19 

951461 

19.0 

.8619778 

9631 

.4448176 

8330 

.1929883 

.0182 

330  38  295 

22.9 

0.13 

951!  45  . 

19.5 

.8663032 

2886 

.4379(H)9 

9167 

.1899870 

:0167 

331  8  41.8 

35.5 

—0.06 

958434  1 

20.0 

.8705627 

5482 

.4309508 

9671 

.1869713 

:0008 

331  38  54.0 

47.6 

+0.01 

952928 

20.5 

+.8747561 

7417 

—.4339678 

9845 

—.1839414 

9708 

332  8  65.9 

59.5 

+0.06 

953427 

21.0 

.8788!J29 

8687 

.4169525 

9607 

.1808975 

9267 

332  39  173 

10.8 

0.15 

953931  , 

21.5 

.882;»429 

9288 

.4099053 

9229 

.1778397 

86»7 

3.13  9  284 

21.9 

052 

954440 

22.0 

.886:)36l 

9222 

.4028267 

8448 

.1747683 

7971 

333  39  39.1 

325 

059 

954953 

22  J> 

.8908620 

8487 

.3957173 

7358 

.1716835 

7122 

334  9  49.5 

42J) 

0.35 

955470 

23.0 

+.8947202 

7066 

—.3885776 

5966 

—.1685855 

6140 

334  39  59.5 

52.8 

+0.41 

gG&»91 

23.5 

.8985104 

4<)69 

.3814081 

4275 

.1654745 

5028 

335  10  9.1 

2.4 

0.47 

9&60I6 

24  0 

.9022324 

2191 

.3742093 

2292 

.1623509 

3790 

335  40  18.3 

115 

052 

957045 

24.5 

.9058861 

8729 

.3669818 

.0021 

.1592149 

2428 

336  10  275 

20.4 

056 

957578 

25.0 

.9094711 

4581 

.3597260 

7468 

.1560666 

0943 

336  40  35.7 

28.9 

059 

958115  1 

25.5 

+.9129669 

9741 

—.3524423 

4635 

—.1529063 

9338 

337  10  43i) 

37.1 

+0.61 

956655  ' 

260 

.9164334 

4206 

.3451313 

1530 

.1497342 

7615 

337  40  51.7 

44.8 

0.63 

959198 

26.5 

.9198105 

7961 

.3377936 

8157 

.1465506 

5777 

338  10  59.1 

522 

0.64 

96&)744 

27.0 

.9231176 

1054 

.3304298 

4524 

.1433559 

3828 

338  40  66.1 

59.1 

0.65 

SG029S 

27.5 

.9263545 

3425 

.3230404 

0634 

.1401501 

1768 

339  11  12.8 

5.8 

0.65 

960643 

28.0 

+.9295210 

5092 

—.3156260 

6494 

—.1369335 

9599 

339  41  19.1 

12.0 

+0.64 

9613S« 

28.5 

.9326169 

6053 

.3081873 

2111 

.13:W(I64 

7326 

340  11  25.0 

17.9 

0.62 

961!^ 

Mar.  1.0 

.93.-»6419 

6305 

.3007248 

74!M) 

,13046  H) 

4'050 

340  41  30i> 

23.3 

0.60 

!1J2509 

li> 

.9385957 

5845 

.29:J23J>2 

2638 

.1272216 

2474 

341  11  X>J6 

28.4 

057 

i:63i?6S 

2.0 

.9414781 

4671 

J2857310 

7560 

.1239644 

9899 

341  41  40.3 

33i) 

053 

96K29 

2.5 

+.9442889 

2781 

— J2782008 

2262 

—  1206977 

7230 

342  11  44.6 

37.3 

+0^ 

964191 

SUN'S    COORDINATES,    1867.     393 


Dite, 
1867. 

BBCTANQULAB  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

S. 

V. 

1=0*8 

True  Longltade. 

1' 
4i'.0 

a  =  ©'8 
Latitude. 

hog.  Bad. 
V«ct. «  p. 

Mar.  3.0 

+.9470276 

0171 

— J2706494 

6763 

—.1174217 

4468 

O   /   ji 

342  41  48.4 

+044 

9.9 
964765 

3.5 

.9496!>42 

6839 

JW:»774 

1037 

.1141367 

1616 

343  11  51.8 

44.4 

0.39 

965320 

4.0 

.9522886 

27d6 

5554852 

6119 

.1108430 

8677 

343  41  64.H 

47.3 

0.33 

965886 

4.5 

0)548105 

8307 

J2478r34 

9005 

.1075409 

6654 

344  11  67.3 

49.8 

0.27 

966453 

5.0 

.9572508 

2503 

J2402427 

2702 

.1042306 

2649 

344  41  59.4 

51.8 

051 

967021 

5.6 

+i)696363 

6270 

— J8325937 

6216 

—.1009123 

9364 

346  11  61.0 

63.4 

+0.14 

967690 

6.0 

.9610398 

9308 

J^9271 

9564 

.0975863 

6102 

345  41  625 

645 

+0.07 

968169 

6.5 

.9641702 

1614 

5172435 

2722 

.0942529 

2766 

346  11  62.9 

655 

0.00 

968729 

7.0 

.966:^4 

3189 

J2ir95434 

5725 

.0909126 

9360 

346  41  63.1 

55.3 

—0.06 

969300 

7.6 

i)6d4 112 

4029 

J2018275 

8570 

.0875654 

6886 

347  11  62.7 

64.9 

0.12 

C69871 

8.(i 

+.9704214 

4134 

—.1940965 

1264 

-.0842116 

2345 

347  41  61.8 

53.9 

—0.19 

970444 

8.5 

i)723579 

3502 

.1863509 

3812 

.0808514 

8741 

348  11  60.4 

62.5 

0.25 

971017 

9.0 

.9742234 

2130 

.1785914 

6221 

.0774852 

5076 

348  41  68.4 

60.4 

0.30 

971692 

9.5 

.9760001 

0023 

.174)8186 

8497 

.0741131 

1353 

349  11  65.9 

47.9 

0.34 

972167 

10.0 

^77238 

7170 

.1630332 

0646 

.0707356 

7676 

349  41  52^9 

44.8 

0.38 

972744 

10.5 

+.9793645 

3580 

—.1552358 

2676 

—.0673528 

3745 

360  11  49.4 

41.3 

—0.42 

978321 

11.0 

.9839311 

9249 

.1474270 

4592 

.0639650 

0864 

350  41  45.3 

375 

0.45 

973899 

11.5 

.9^24237 

4178 

.ia%075 

6401 

.0605725 

6937 

361  41  40.6 

32.6 

0.47 

974478 

12.0 

Sm6A2\ 

8;)65 

.1317778 

8107 

.0571756 

1965 

351  41  36.4 

275 

0.49 

975059 

12^ 

.9851865 

1812 

.1239386 

9719 

.0637745 

7962 

352  11  29.6 

21.4 

0.60 

975641 

13.0 

+.9864567 

4517 

—.1160906 

1242 

—.0503696 

3900 

352  41  235 

14.9 

-0.60 

976225 

13.5 

i)876528 

6481 

.1082341 

2682 

.0461:610 

9812 

353  11  165 

7.9 

0.49 

£76811 

14.0 

il887746 

7702 

.1003700 

4044 

.0435490 

6689 

»V3  41  8.7 

0.3 

0.47 

97r399 

14.5 

JM}d222 

8181 

.0924987 

6335 

.0401338 

1535 

354  10  60.7 

62.3 

0.46 

977989 

15.0 

.9907t>56 

7919 

.0846239 

6560 

.0367158 

7352 

364  40  62.0 

43.5 

0.42 

978581 

15J> 

+.9916948 

•6914 

—.0767370 

7725 

—.0332951 

3143 

a'Sd  10  42.8 

34.3 

—0.38 

979176 

16.0 

^I>2511)7 

5166 

.0688477 

8835 

.0298720 

8909 

365  40  33.0 

24.5 

0.33 

979772 

16J> 

.9932704 

2676 

.0609535 

9897 

.0264467 

4654 

366  10  22.7 

145 

0.28 

980371 

17.0 

0)^3946) 

9445 

.0530550 

0915 

.0230196 

0380 

366  40  11.8 

35 

053 

980172 

17i> 

i)l)45492 

5471 

.0451528 

1897 

.0195909 

6091 

367  9  60.4 

51.8 

0.18 

961576 

18.0 

+.9950773 

0756 

— .a372475 

2847 

—.0161608 

1787 

357  39  48.4 

39.7 

—0.12 

982182 

18.5 

.9955313 

5239 

.0293395 

3771 

.0127296 

7472 

368  9  35.9 

275 

— 0.C6 

182790 

19.0 

.9959111 

9101 

.0214294 

4673 

.0092973 

3147 

368  39  22.9 

14.1 

+0.01 

183401 

li)5 

.9962168 

2161 

.0135178 

556) 

.0058644 

8816 

359  9  9.3 

0.5 

0.C9 

984015 

2J.0 

i)964484 

4481 

—.0056052 

6437 

—.0024311 

4480 

369  38  66.3 

46.4 

0.16 

984631 

20.5 

+.9966359 

6059 

+.0023079 

2691 

+.0010025 

d)858 

0  8  40.7 

31.8 

+053 

98S249 

21.0 

.9iNi6!J94 

6898 

.0102207 

1816 

.0044359 

4196 

0  38  25.7 

16.8 

059 

1'85870 

21.5 

.9966088 

6095 

.0181330 

0936 

.0078691 

8529 

1  8  10.1 

15 

0.35 

186493 

22.0 

.m)66342 

6:J53 

.0263440 

0043 

.0113017 

2858 

1  57  54.1 

45.1 

0.41 

187119 

22.6 

smi\m 

4971 

.0339533 

9132 

.0147335 

7178 

2  7  37.6 

28.6 

0.47 

987747 

23.0 

+i)962S30 

2849 

+.0418604 

8200 

+.0181643 

1490 

2  37  20.7 

11.6 

+0.52 

988378 

23.6 

.9959064 

9986 

.0497646 

7239 

.C215939 

5788 

3  6633 

645 

0.£6 

989011 

240 

.91»56:»9 

6385 

.0576653 

6643 

.C250218 

0070 

3  36  464 

365 

0.60 

981:645 

24.5 

.9952014 

2344 

.0655623 

5207 

.0284480 

4336 

4  6  27.0 

17.8 

0.63 

990280 

25i) 

.9946030 

6964 

.0734542 

4126 

.0318722 

8680 

4  36  685 

58.9 

0.66 

990917 

25.6 

+.9941107 

1145 

+.0813413 

2994 

+.0352942 

2802 

5  6  48.9 

39.6 

+0.68 

991556 

260 

i>934546 

4588 

.0892227 

1805 

.0387137 

7000 

5  35  295 

19.9 

0.69 

992194 

26.5 

.9927216 

7232 

.0970977 

0562 

.0421306 

1170 

6  4  69.1 

59.8 

0.69 

992834 

27.0 

.9919238 

9258 

.1049659 

9231 

.0455442 

6310 

6  34  48.5 

39.1 

0.69 

993474 

27.5 

.9910432 

0486 

.1128266 

7835 

.0489547 

9417 

7  4  27.6 

18.1 

0.67 

994116 

28.0 

+.9900921 

0979 

+.1206792 

6358 

+.0623616 

3488 

7  33  66.0 

C6.6 

+0.65 

994756 

28.6 

.9890672 

0734 

.1286233 

4796 

.a%7646 

7522 

8  3  44.0 

34.6 

0.62 

995396 

20.0 

.9879689 

9756 

.1363582 

3142 

.0691636 

1515 

8  33  21.6 

12.0 

0.59 

996036 

29.6 

.9867971 

8042 

.1441834 

1391 

.0626584 

6465 

9  2  68  8 

495 

056 

996676 

30^ 

J)855518 

6593 

.1519983 

9638 

.0659487 

9371 

9  32  36.6 

25.8 

050 

997316 

30.6 

+.9842332 

2411 

+.1508022 

7674 

+.0693342 

3229 

10  2  11.8 

2.1 

+6.46 

997956 

31.0 

i)828413 

8497 

.1675946 

6496 

.0727146 

7036 

10  31  47.6 

37.9 

0.40 

998594 

31.6 

.9813763 

3851 

.175.3748 

32!)5 

.0760898 

0791 

11  1  23.0 

13.3 

0.34 

999231 

Apr.  1.0 

.97!J8:«4 

8477 

.1831422 

0!»67 

.071M594 

4490 

11  30  57.9 

48.1 

0.28 

999b66 

1.5 

.9782276 

2:J73 

.1908r61 

8508 

.0828233 

8131 

12  0  32.4 

22.6 

052 

tS00600 

2.0 

+.9765441 

6543 

+.1986363 

6900 

+  0861809 

1710 

12  29  66.3 

564 

+0.15 

001133 

|gp  The  tint  flgnrea  of  thU  and  the  IbUowtng  logarlthmf  wn  0.0. 

50 


394     SUN'S    COORDINATES,    1867. 


Sate, 
1867. 

RBGTANOULAR  SQUATORIAL. 

POLAR  BCLIPTIO.          1 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

True  Longitude. 

1' 
A9 

LaUtnde. 

Le«-R«t 
Teet.^^. 

Apr.  2.5 

+.9747879 

7985 

+.2063613 

3150 

+.0895322 

5226 

O   1   II 

12  59  39.8 

+({'.06 

0.0 
001764 

3.0 

.9729594 

9705 

J2140713 

0248 

.0928769 

8676 

13  29  12.8 

2.8 

+0.01 

0023!i3 

3.5 

.9710586 

0701 

i^217654 

7186 

.0962148 

2057 

13  58  45.3 

35.3 

—0.05 

003021 

4.0 

i)690855 

0975 

J2294430 

3960 

.0995455 

5367 

14  28  17.3 

75 

0.11 

003646 

4.5 

.9670406 

0530 

.2371037 

0565 

.1028688 

8603 

14  57  48.7 

38.6 

0.17 

004^ 

5.0 

+.9649240 

9360 

+JM47468 

6994 

+.1061844 

1762 

15  27  19.6 

95 

—052 

004891 

5.5 

.9627359 

7492 

J2523716 

3240 

.1094922 

4843 

15  56  50.0 

39.9 

056 

005510 

6.0 

.9604766 

4904 

.2599775 

9297 

.1127918 

7842 

16  26  19.9 

9.7 

0.?] 

0C6127 

6.5 

.9581462 

1604 

.2675640 

5160 

.1160830 

0757 

16  55  495 

39.0 

0.35 

006742  1 

7.0 

.9557449 

7595 

J2751305 

0823 

.1193656 

3586 

17  25  17.9 

7.6 

056 

007355 

7.5 

+.9538730 

2881 

+J2826764 

6230 

+.1226394 

6327 

17  54  46.1 

35.8 

—0.40 

oo7re6  ; 

8.0 

.9507309 

7465 

.2902J12 

1526 

.1259040 

8976 

18  24  13.7 

3.3 

0.42 

ooa^77 , 

8.5 

.9481187 

1348 

.2977043 

6555 

.1291.593 

1532 

18  53  40.8 

30.4 

0.43 

009ije6  : 

9.0 

.9454367 

4533 

.3051851 

1361 

.1324049 

3991 

19  22  67.3 

568 

0.44 

001793 

9.5 

.9426852 

7023 

.3126431 

5939 

.1356407 

6352 

19  52  33.3 

22.8 

9.43 

010398  i 

J  0.0 

+.9398645 

8821 

+.3200778 

0284 

+.1388664 

8612 

20  21  ^87 

485 

-042 

011001 

10.5 

.9369749 

9930 

.3274887 

4391 

.1420818 

0769 

20  51  235 

13.0 

0.39 

€11604  t 

11.0 

.9340166 

0*352 

.3348751 

8253 

.1452865 

2820 

21  20  47.8 

375 

0.36 

0122r5  , 

11.5 

.9309899 

:0090 

.3422366 

1866 

.1484805 

4763 

21  50  115 

0.9 

0.33 

012ai5  1 

12.0 

.9278951 

9147 

.3495727 

5225 

.1516635 

6596 

22  19  34.6 

23.9 

059 

013404  j 

12.5 

+.9247325 

7526 

+.3568828 

8324 

+.1548353 

8317 

22  48  575 

465 

—054 

014002 

13.0 

.9215U24 

5230 

.3641664 

1158 

.1579956 

9924 

23  18  195 

8.4 

0.19 

014600  , 

13.5 

.9182D51 

2262 

.3714231 

3723 

.1611443 

1414 

23  47  40.6 

29.8 

0.13 

Clfil97  ' 

14.0 

.9148409 

8626 

.3786524 

6014 

.1642810 

2784 

24  16  61.4 

505 

—0.07 

01f:793 

14.5 

.9114102 

4324 

.3858538 

8026 

.1674056 

4033 

24  46  21.7 

10.8 

0.00 

0]63HS>  j 

15.0 

+.9079131 

9358 

+.3930267 

:9753 

+.1705179 

5159 

25  15  415 

305 

+0.C6 

016984  1 

15.5 

.9043501 

3733 

.4001706 

1190 

.1736177 

6160 

25  44  60.8 

49.8 

0J2 

C17579 

16.0 

.9007213 

7451 

.4072851 

2334 

.1767047 

7034 

26  14  195 

8.4 

0.19 

018173  i 

16.5 

.8970272 

0515 

.4143699 

3180 

.1797789 

7779 

26  43  37.6 

265 

056 

01t767  1 

17.0 

.8932680 

2928 

.4214245 

3725 

.1828400 

8394 

27  12  55.1 

43.9 

053 

011361  1 

17.5 

+.8894439 

4692 

+.4284484 

3962 

+.1858877 

8874 

27  42  125 

1.0 

+059 

01P955  ' 

18.0 

.8a555.i2 

5811 

.4354412 

3889 

"^  .1889218 

9219 

28  11  28.8 

175 

0.45 

f  21 549  1 

18.5 

.8816323 

6287 

.4424024 

3500 

.1919422 

9426 

28  40  45.0 

33.7 

050 

121143 

19.0 

.8775855 

6125 

.4493316 

2791 

.1949488 

9416 

29  9  60.7 

49.3 

055 

C21736 

19.5 

.8735051 

5326 

.4562284 

1758 

.1979413 

9424 

29  39  IbJO 

45 

0.60 

ISS32!» 

20.0 

+.8693613 

3894 

+.4630923 

0396 

+J2009194 

9208 

30  8  30.7 

195 

+054 

r22r22| 

20.5 

.8651545 

1831 

.4699227 

8699 

J2038830 

8t^47 

30  37  45.0 

33.5 

0.68 

C2S515  1 

21.0 

.8608851 

9142 

.4767192 

6663 

.  5068319 

8340 

31  6  58.0 

473 

0.71 

('«'4IC7 

21.5 

.8065.531 

5829 

.4834813 

4283 

.2097659 

7^ 

31  S6  12.3 

0.7 

0.73 

( 246!  8 

22.0 

.8521590 

1894 

.4902086 

1555 

J2126847 

6675 

32  5  25.3 

13.6 

0.74 

C2S;289 

22.5 

+.8477031 

7340 

+.4969007 

8475 

+J2155881 

5912 

32  34  37.9 

265 

+0.74 

r2r879' 

23.0 

.8431857 

2172 

.5035571 

5038 

i2184759 

4794 

33  3  501 

385 

0.74 

(£6468 

235 

.8386071 

6392 

.5101772 

1238 

.2213481 

3519 

33  32  61 9 

50.1 

0.73 

(27Cr6 

24.0 

,8339675 

:0002 

.5167607 

7072 

J2242043 

2C84 

34  2  13.3 

1.4 

0.72 

CS7642  1 

24.5 

.8292674 

3007 

.5233072 

2536 

.2270444 

0488 

34  31  245 

125 

0.69 

* 

C28227  ' 

25.0 

+.8245070 

5406 

+.5206161 

7624 

+.2298681 

8728 

35  0  34.7 

22.7 

+0.66 

rS86IO 

25.5 

.8196866 

7210 

.5362869 

2331 

.2326753 

6803 

35  29  44.9 

32i> 

0.63 

(21391 

26.0 

.8148065 

8415 

.5427192 

6653 

.2354657 

4710 

35  58  54.7 

42.6 

050 

(21170 

26.5 

.80^)8671 

9026 

.5401124 

0584 

.2382391 

2447 

36  27  645 

52.1 

0.54 

13C546 

27.0 

.8048688 

9049 

.5554660 

4120 

i2409954 

:0014 

36  57  13.3 

1.1 

0.48 

031120 

27.5 

+.7998119 

8486 

+5617796 

7^'A 

+5437343 

7406 

37  26  21.9 

9.7 

+0.42 

031691  i 

28.0 

.7946968 

7341 

5680527 

:9986 

5464556 

4622 

37  55  30.1 

17.8 

0.36 

63SS6D 

28.5 

.7895238 

5616 

.5742848 

2306 

5491591 

1660 

38  24  38.0 

25.7 

0.30 

C3a^55  1 

29.0 

.7842933 

3317 

.5804755 

4213 

i^l8446 

8519 

38  53  45  5 

33.1 

0.23 

033ar7 

295 

.7790056 

0445 

5866244 

5701 

5545120 

5196 

39  22  52.6 

405 

0.16 

(^»M5 

30.0 

+.7736613 

7008 

+.5927310 

6767 

+5571609 

1688 

30  51  59.3 

46.8 

+0.1f 

034499 

30.5 

.7682608 

3008 

.5987948 

7405 

5597913 

7995 

40  20  65  6 

53.1 

+0.C4 

035049 

May  1.0 

.7628045 

8451 

.6048153 

7610 

.2624029 

4114 

40  49  71 .6 

59.0 

— 0.C2 

035596 

1.5 

.7572926 

3338 

.6107921 

7378 

5649956 

K)044 

41  19  175 

4  6 

0.C8 

036139  i 

2.0 

.7517257 

7675 

.6167246 

6703 

.2675691 

5783 

41  48  22.4 

9.7 

0.14 

036677 

2.5 

+.7461042 

1465 

+.6226124 

5581 

+  2701233 

1329 

42  17  27  1 

14.4 

—0.19 

097211 
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1867. 

BBCTANQULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

.  Y. 

Y'. 

Z. 

Z'. 

True  Loogitade. 

a' 

l8.6 

Latitade. 

Log.  Rad. 
Tect.-p. 

Maj  3.0 

+.7404286 

4715 

+.6284552 

4009 

+5726579 

6679 

42  4d  3^*4 

-054 

0.0 
037741 

3.5 

.7346JI93 

5427 

.6342524 

1981 

J2751728 

1831 

43  15  35.3 

225 

058 

038267 

4.0 

.7289168 

9608 

.6400035 

:9492 

J2776678 

6785 

43  44  38.8 

25.9 

0.32 

038788 

4.5 

.7230815 

126U 

.6457082 

6539 

J2801426 

1536 

44  13  41.8 

28.8 

0.35 

039305 

5.0 

.7171939 

2390 

.6513661 

3118 

.2825972 

6086 

44  42  44.4 

31.3 

0.37 

039817 

6.5 

4-7112545 

3002 

+.6569767 

9224 

+5850313 

0431 

45  11  46.5 

33.4 

—0.38 

040325 

6.0 

.70526;)8 

3101 

.6625396 

4853 

J2874447 

4569 

45  40  485 

35.0 

0.39 

040828 

6.5 

.65)92223 

2691 

.6680545 

0002 

J2898374 

8499 

46  9  49.4 

365 

0.38 

041327 

7.0 

.6D3I304 

1778 

.6735210 

4668 

.2922091 

2220 

46  38  505 

36.9 

0.37 

041822 

7.5 

.6869887 

:0367 

.6789387 

8845 

.2945597 

5729 

47  7  50.6 

37.3 

0.35 

042313 

8.0 

+.6807977 

8463 

+.6843073 

2532 

+5968890 

9026 

47  36  50.5 

37.1 

—0.33 

042799 

8J> 

.6745580 

6072 

.6896264 

5724 

5991C69 

2108 

48  5  50.0 

365 

0.30 

043282 

9.0 

.668269!) 

3li)7 

.6948956 

8417 

.3014831 

4974 

48  34  49.0 

35.4 

056 

043761 

9.5 

.661!>342 

9846 

.7001146 

0608 

.3037476 

7622 

49  3  47.5 

33.8 

052 

044236 

10.0 

.6555512 

6022 

.7052831 

2294 

.3059902 

:0052 

49  32  45.6 

31.8 

0.17 

044707 

10.5 

-♦..6491215 

1731 

+.7104007 

3471 

+.3082108 

2261 

50  1  435 

29.4 

—0.11 

045175 

11.0 

.6426455 

6977 

.7154671 

4137 

.3104092 

4249 

50  30  40.4 

265 

—0.05 

045639 

115 

.63612:)8 

1766 

.7204820 

4287 

.3125853 

6013 

50  59  37.1 

235 

+0.01 

046100 

12.0 

.6295567 

6101 

.7254451 

3920 

.314r381> 

7553 

51  28  33.4 

19.4 

0.07 

046558 

12.5 

.^29449 

9989 

.7303561 

3031 

.3168699 

8867 

51  57  295 

155 

0.14 

047013 

13.0 

-♦..6162887 

3433 

+.7352147 

1619 

+.3189782 

9954 

52  26  24.6 

105 

+051 

047465 

13.5 

.6095H89 

6441 

.7400206 

:9679 

.3210636 

0811 

52  55  19.6 

55 

058 

047914 

14.0 

.6028457 

9016 

.7447735 

7210 

.3231260 

1439 

53  23  74.1 

59.9 

0.34 

048360 

14.5 

.5960598 

1163 

.7494731 

4207 

.3251652 

1835 

53  52  68.3 

54.0 

0.41 

048804 

15.0 

.5892318 

2889 

.7541192 

0670 

.3271812 

1999 

54  21  62.0 

47.6 

0.47 

049245 

15.5 

+.5823620 

4197 

+.7587115 

6594 

+.3291738 

1928 

54  50  55.3 

40.9 

+053 

049684 

16.0 

.5754511 

5095 

.7632496 

1977 

.3311429 

1623 

55  19  485 

33.7 

0.59 

050120 

16.5 

.568499*3 

5583 

.7677334 

6816 

.3330884 

1062 

55  48  40.7 

265 

0.63 

050554 

17.0 

.5615072 

5669 

.7721625 

1109 

.3350101 

0303 

56  17  32.9 

18.3 

0.67 

050986 

17.5 

.5544755 

5358 

.7765368 

4853 

.3369080 

9285 

56  46  247 

10.1 

0.71 

,  051415 

18.0 

+J)474045 

4655 

+.7808559 

8046 

+.3387821 

8030 

57  15  16.1 

1.4 

+0.74 

051842 

18.5 

.5402944 

3560 

.7851197 

0685 

.3406322 

6535 

57  43  67.3 

525 

0.76 

052267 

19.0 

.5331461 

2084 

.7893278 

2768 

.3424581 

4795 

58  12  58.1 

435 

0.78 

052689 

19.5 

.5259598 

:0228 

.7934800 

4291 

.3442596 

2817 

58  41  485 

335 

0.79 

053110 

20.0 

.5187361 

7998 

.7975763 

5256 

.3460367 

0592 

59  10  38.6 

235 

0.79 

053528 

90J5 

+5114754 

5398 

+.8016161 

5655 

+.3477893 

8122 

59  39  28.4 

13.3 

+0.78 

053943 

21.0 

5041783 

2433 

.8055990 

5486 

.3495172 

5404 

60  8  18.0 

2.8 

0.76 

054356 

81.5 

.4968452 

9108 

.8096249 

4747 

.3512202 

2437 

60  36  67.3 

52.0 

0.74 

054766 

22.0 

4894766 

5428 

.8133935 

3436 

.3528983 

9221 

61  5  56.4 

41.1 

0.71 

055173 

22.5 

.4820730 

1399 

.8172045 

1548 

.3545514 

5755 

61  34  455 

29.9 

0.67 

055577 

23.0 

+.4746350 

7025 

+.8209576 

9082 

+.3561795 

2040 

62  3  33.7 

18.3 

+0.63 

055978 

235 

.4671630 

2311 

.8246526 

6034 

.3577823 

8071 

62  32  220 

65 

0.59 

056376 

24.0 

.4596575 

7262 

.8282892 

2403 

.3593598 

3850 

63  0  700 

54.4 

0.54 

056770 

24.5 

.4521190 

1883 

.8318673 

8187 

.3609118 

9373 

6:^  29  57.8 

42.1 

0.48 

057160 

25.0 

4445480 

6179 

.8353863 

3380 

.3624382 

4641 

,63  58  45.4 

29.6 

0.42 

057546 

255 

+.4369450 

K)155 

+.83884G2 

7982 

+.3639389 

9651 

64  27  32.7 

16.9 

+0.36 

057928 

26.0 

.4293106 

3817 

.8422465 

1989 

.3654138 

4404 

64  56  19.8 

3.9 

059 

058306 

26.5 

.4216454 

7171 

.8455871 

5308 

.3668628 

8897 

65  24  667 

50.8 

053 

058679 

27.0 

.4139496 

K)221 

.8488677 

8208 

.3682857 

3130 

65  53  53.4 

37.4 

0.16 

059048 

27.5 

.4062244 

2973 

.8520681 

0415 

.3696825 

7098 

66  22  39.9 

23.8 

0.10 

059412 

28.0 

+.3984698 

5433 

+.8552480 

2018 

+.3710531 

0811 

66  51  265 

10.0 

+0.03 

059771 

28.5 

.3906865 

7606 

.8583472 

3013 

.3723974 

4257 

67  19  725 

55i) 

—0.03 

OG0125 

29.0 

.3828750 

9497 

.8613852 

3397 

.3737152 

7439 

67  48  58.0 

41.6 

0.09 

060474 

29.5 

.3750360 

1113 

.8643620 

3168 

.37.50064 

0354 

68  17  43.6 

27.1 

0.14 

060818 

30.0 

.3671700 

2458 

.8672772 

2324 

.3762709 

3003 

68  46  29.0 

12.4 

0.19 

061156 

30.5 

+.3592776 

3540 

+.8701309 

0665 

+.3775087 

5384 

69  14  745 

57.6 

—0.23 

061489 

31.0 

.3513594 

4363 

.8729227 

8787 

.3787196 

7497 

69  43  595 

425 

057 

061816 

31.5 

.3434169 

4935 

.8756521 

6085 

.3799035 

9340 

70  12  43.9 

275 

0.30 

'062136 

Jane  1.0 

.3354481 

5261 

.8783191 

2759 

.3810604 

0913 

70  41  28.4 

11.6 

0.32 

062450 

1.5 

.3274562 

5348 

.8809235 

mrr 

.3821902 

2214 

71  9  727 

55.9 

0.34 

062759 

2.0 

1  +.3194409 

5200 

+.8834651 

4228 

+.3832928 

3244 

71  38  56.7 

39.8 

—0.35 

063061 
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BBCTANOULAR  EQUATORIAL. 

POLAE  XCLlPnC.                      U 

X. 

X'. 

T. 

• 

Y'. 

X. 

B'. 

1  =  ©*8 

Tm*  Longitude. 

A5 

a-©'t 

Latttode. 

Liy.  lUd. 
Tec..,. 

JlUUS.5 

+^114029 

4826 

+.8869437 

9018 

+.3843681 

4001 

O        1        It 

72    7  40.5 

-^'.35 

OXi 
€63357 

8.0 

^33428 

4230 

.8883591 

3177 

.3854160 

4484 

72  36  24.0 

6.9 

0.34 

€6:^7 

3.5 

.2952613 

3421 

.8907112 

6702 

.3864365 

4692 

73    4  67.3 

50.1 

0.32 

r63!>31 

4.0 

J28715a9 

2402 

.8929999 

9594 

.3874296 

4627 

73  33  50.3 

33.0 

05t) 

C64209 

4.5 

J2790363 

1182 

.8952250 

1849 

.3883951 

4285 

74    2  33.1 

15.8 

056 

064482  ! 

5.0 

+.2708940 

9764 

+.8973865 

3469 

+.3893330^ 

3668 

74  30  75.6 

585 

—0.23 

C64748  . 

5.5 

i2627327 

8157 

.8994842 

4451 

.3902433 

2774 

74  59  57.8 

40.4 

0.19 

C65CC9  ' 

6.0 

J2545530 

6365 

.9015179 

4793 

.3911258 

1602 

75  28  39.8 

22.3 

0.14 

r^a64 

6.5 

JS463556 

4407 

.9034875 

4594 

.3919806 

:0153 

75  57  21.5 

3.9 

O.CO 

(6r513  1 

7.0 

ii381410 

2256 

.9053929 

3554 

.3928076 

8427 

76  25  63.0 

45.3 

-0.03 

€6C7o7  1 

7.5 

+.2299099 

9951 

+.9072341 

1971 

+.3936068 

6122 

76  54  44.2 

264 

+ao3 

C659r6 

8.0 

s^\e&&) 

7486 

iK)90111 

:9747 

.3943780 

4137 

77  23  25.1 

75 

0.09 

€66229  ' 

8.5 

J2134006 

4869 

.9107237 

6878 

.3951213 

1573 

77  51  65.8 

47.8 

0.15 

r€64.''»8  ! 

9.0 

i205l236 

2104 

.9123717 

3364 

.3958366 

8730 

78  20  462 

28.1 

052 

ccee^i  ' 

9.5 

.1968325 

9199 

.9139551 

9203 

.3965239 

5606 

78  49  264 

8.3 

059 

L66899  , 

10.0 

-♦..1885279 

6158 

+.915473D 

4397 

+5971832 

2202 

79  i7ea3 

48.1 

+0.36 

Ce7113  i 

10.5 

.1802104 

2988 

.9169280 

8943 

.3978144 

8517 

79  46  46.0 

27.8 

042 

r6ra22 ' 

11.0 

.1718805 

9694 

,9183173 

2842 

.3984175 

4552 

80  15  25 4 

7.1 

046 

C67c27 

11.5 

.1635389 

6283 

.9196419 

6093 

«^J89925 

:03(:6 

80  43  64.6 

465 

0.54 

(67728  ; 

12.0 

.1551861 

2760 

.9209017 

8697 

.3995394 

5779 

81  12  435 

^.0 

054) 

C67924  , 

12.5 

-h.1468227 

9131 

+.9220967 

0653 

+.4000581 

0969 

81  41  22.2 

3.6 

+a64 

t661l6  1 

13.0 

.1384493 

5402 

i)232268 

1960 

.4005486 

5878 

82    9  60.7 

42.0 

0.69 

068304  ' 

13.5 

.1300664 

1578 

.9242921 

2619 

.4010110 

05(16 

82  38  39.0 

205 

0.73 

€4)8489 

14.0 

.1216746 

7665 

.9252924 

2628 

.4014451 

4851 

a3    6  77.1 

585 

0.76 

C6h670 

14.5 

.1132744 

3668 

.9262276 

1988 

4018510 

8913 

63  35  55.0 

36.1 

0.78 

€68847 

15.0 

+.1048665 

9594 

+.9270982 

0698 

+.4022287 

2694 

84    4  32.8 

13.8 

+0.80 

r6n€20 

15.5 

.0964513 

5447 

.9279036 

8758 

.4025781 

6191 

84  32  704 

51.3 

0.80 

(6*.  11 1 

16.0 

.0880294 

1233 

i)2d6439 

6168 

.402891>3 

9406 

85    1  47.9 

28.7 

0.80 

(6r3r8  ' 

16.5 

.0796013 

6!)57 

.9293191 

2926 

.4031922 

2355 

85  30  252 

5.9 

O.H|> 

( ft  r.22 

17.0 

.0711677 

2626 

.9299290 

9033 

.4034568 

4988 

85  58  62.4 

43.0 

0.79 

(6l6e2  1 

17.5 

+.0627291 

8245 

+.9304738 

4486 

+.4036931 

7354 

86  27  39.5 

20.0 

+0.77 

rfir839 

18.0 

.0542^59 

3818 

.9309534 

9989 

.4039011 

9438 

86  55  765 

56il 

0.74 

rciuia  ; 

18.5 

,0458388 

9352 

.9313678 

3440 

.4040807 

1237 

87  24  534 

33.7 

0.71 

etc 149  i 

19.0 

.0373883 

4851 

.9317169 

6938 

.4042320 

2754 

87  53  30.2 

104 

0.67 

C7C287 

19.5 

.0289349 

:0322 

.9320007 

:9783 

.4043549 

3986 

88  21  66.9 

47.1 

0.62 

09C42V 

20.0 

+X)204794 

5771 

+.932219! 

1974 

+.4044494 

4934 

88  50  436 

28.7 

+057 

€70567 

20.5 

.0120222 

1234 

.9323721 

3501 

.4045155 

5598 

89  19  20.2 

0.3 

0X2 

071715 

21.0 

+.0035638 

6624 

.9324597 

4395 

.4045532 

5978 

89  47  56.6 

.36.8 

046 

l7f8oS  : 

21.5 

—.0048952 

7961 

.9324819 

4624 

.4045624 

6C73 

90  16  33  3 

135 

0.3!> 

07C1I58 

22.0 

.0133542 

2547 

.9324385 

4198 

.4045432 

5884 

90  44  698 

49j6 

0.33 

C7106O 

22.5 

—.0218126 

7127 

+.9323296 

3118 

+.4044956 

5411 

91  13  463 

26.0 

+057 

€71199 

23.0 

.0302699 

1696 

.9321552 

1380 

4044196 

4654 

91  42  22.8 

24 

050 

(7irio  1 

23.5 

.0387255 

6248 

.9319152 

8988 

.404315] 

3612 

92  10  59.3 

38.8 

0.13 

C714lti  1 

24.0 

.0471788 

0777 

.9316096 

5940 

.4041821 

2285 

92  39  35.8 

155 

+0.€6 

C7I!:21 

24.5 

,0556292 

5277 

.9312383 

2235 

.4040207 

0674 

93    7  72.3 

M.7 

0.00 

G7161<J 

25.0 

—.0640760 

:9742 

+  <)306013 

7874 

+.4038308 

8777 

'  93  36  48.8 

28.1 

— 0.C6 

071712  1 

255 

.0725187 

4165 

i)302986 

2856 

.4036124 

6596 

94    5  25.3 

4.6 

0.12 

(7180O 

26.0 

.0009566 

8541 

,9297302 

7180 

.4033656 

4131 

94  33  61.8 

41.0 

0.17 

(.-ic^-a 

26.5 

.0893891 

2862 

.9290961 

0847 

.4030903 

1381 

95    2  38.3 

17.4 

052 

I7ir57 

27.0 

.0978156 

7124 

:9283965 

3860 

.4027866 

8347 

95  30  74.8 

53.8 

056 

«72U96 

1 

27.5 

--%in62354 

1318 

+.9276313 

G216 

+.4024544 

5026 

96  59  51.3 

305 

—059 

G7909O  ! 

28.0 

.1146480 

5441 

.9268005 

7917 

.4080939 

1427 

96  28  27.8 

6.6 

0.32 

072147  ■ 

mjs 

.1230588 

:94d6 

.9259043 

8964 

4017049 

7540 

96  56  64.3 

430 

0.31 

C721!'8 

29.0 

.1314491 

3446 

i)249425 

9355 

4012875 

3369 

97  25  40.9 

195 

0.35 

072244 

29.5 

.1398362 

7314 

.9239153 

9092 

.4008417 

8914 

97  53  774 

56.0 

055 

0722U3  . 

30.0 

-^1482136 

1066 

+.9228226 

8174 

+.40D3676 

4177 

96  22  53.9 

32.4 

—^55 

079815 

30.5 

.1565807 

4754 

.9216645 

6602 

.3996652 

9156 

98  51  304 

8.9 

054 

€?9840 

July  1.0 

.1649%7 

8312 

.9204412 

4379 

.3993346 

3853 

99  19  67.0 

454 

0.32 

0793S9 

15 

.1732811 

1753 

.9191527 

1503 

.3987757 

8267 

99  48  435 

21.8 

059 

dfnan 

2.0 

.1816133 

5073 

.9177991 

7977 

.3.981886 

2399 

100  16  80.1 

5S.3 

056 

0723T7 

2JS 

—.1^9932^ 

8264 

+.9163806 

3801 

+.3975734 

6250 

100  45  56.6 

34.7 

-053 

II7937« 
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Sfete, 
1867. 

RIGTANQULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y*. 

Z. 

W. 

Tm*  Longltade. 

a' 

Latftade. 

Lof.  Rtd. 
V«ct.  —  p. 

JttlT  ZJd 

^.1982384 

1320 

-h.9148D73 

6978 

+.3969301 

9620 

lof  1^  3d!l 

l«.l 

— 0'.I9 

0.0 
072:169 

8.5 

i2i)65300 

4234 

a)1334!)2 

3506 

.3962588 

3109 

101  42  69.6 

47.5 

0.14 

072354 

4.0 

,9148068 

7001 

.91irj65 

7381» 

.3955595 

6119 

102  11  46.1 

234) 

0.09 

072334 

4.5 

2230680 

:y6ll 

4)100594 

0628 

.3948322 

6849 

102  40  22.5 

0.3 

—0.03 

072307 

5.0 

i2313131 

2061 

i)083179 

3223 

.3940771 

1301 

103  8  58.9 

36.6 

+0.03 

072273 

5^ 

—5395416 

4344 

-hi)065123 

5176 

+.3939941 

3474 

103  37  35J2 

1241 

+0.09 

072233 

6.0 

.847758.) 

6456 

iM)46427 

64!N) 

.3924834 

5370 

104  5  71.5 

49.1 

0.16 

072188 

6i> 

955!I464 

8:J9U 

SHm<m 

7165 

.3916450 

&m 

104  34  47J:J 

25.3 

0.22 

0721  :?6  ; 

7,0 

.2641216 

0141 

i)007123 

7205 

.3907789 

8331 

105  3  24.0 

1.4 

0.29 

072079  1 

7.5 

.2722778 

1702 

>I9H6518 

66U9 

.3898853 

9397 

105  31  60.2 

37.5 

0.36 

072016 

6.0 

—9804144 

3067 

-h.8965281 

5382 

+'.«xS9o€»J 

H)190 

106  0  36.4 

ia6 

+0.42 

071948 

8.5 

.28853118 

42:)0 

.6)43414 

3524 

.3880159 

0709 

106  28  72.6 

49.7 

0.48 

071874 

9.0 

^2966266 

5188 

.8920919 

1039 

.3870403 

0il66 

106  57  48.8 

25.8 

0.53 

071795 

9.5 

.3047011 

5932 

.8897797 

7926 

.3860374 

0930 

107  26  25.0 

2.0 

0.58 

071711 

10.0 

,.3127538 

6459 

i)874050 

4189 

.3850074 

0633 

107  54  61.2 

38.1 

0.63 

071623 

10.5 

— JB07842 

6763 

+.6649680 

9R28 

+.V<m504 

K)065 

108  98  37.3 

149 

+0.67 

071529 

11.0 

.3287917 

6838 

.88246.')d 

4848 

.3H2H664 

9228 

108  51  73.4 

50.2 

0.71 

071431 

11.5 

.3367758 

6679 

iJ799081 

9248 

.3817555 

8121 

109  90  49.6 

26.3 

0.75 

071328 

120 

.344736) 

6281 

ii772855 

3032 

.38C6I77 

6746 

109  49  25.7 

2.3 

0.76 

071221 

12.5 

.3526718 

5631) 

i^46014 

6201 

.3794532 

5103 

110  17  61.9 

38.4 

0.77 

071110 

lao 

-.3605825 

4746 

+.8716561 

6758 

+.37896S2 

3196 

110  46  38.1 

14.5 

+0.77 

070995 

13.5 

.3684677 

3508 

.86'.I0498 

07»»5 

.3770447 

1C24 

111  14  74.4 

50.7 

0.76 

070877 

14.0 

.376326i» 

21<.H) 

.8661826 

2043 

.3758008 

6588 

HI  43  50.8 

27.0 

0.74 

070755 

14.5 

.3841.595 

0516 

.8632.->48 

2775 

.3745304 

5887 

112  12  27.2 

3.4 

0.72 

071*629 

15.0 

.391U651 

8573 

.86J2666 

2903 

.3739339 

2i)24 

112  40  63j6 

39.7 

0.70 

070499 

155 

—.3997431 

6358 

+.8572182 

9499 

+iJ719111 

9606 

113  9  409 

16.3 

+0.67 

070366 

16.0 

.4074931 

3854 

.8541098 

1356 

.370;-e23 

6213 

113  37  76.8 

52.8 

0.63 

07C22!) 

16.5 

4152146 

106S) 

,85(K)416 

<)684 

-^91876 

2468 

114  6  53^ 

29.5 

0.59 

070089 

17.0 

ASSMm 

79m 

iM77137 

7416 

.3677070 

8464 

114  35  30.4 

63 

0.54 

069946 

17.5 

4305699 

4624 

~  .8444264 

4553 

4902 

115  3  67.4 

43J2 

0.48 

06U800 

18.0 

—4382028 

0954 

+.84107!>9 

1099 

+.3649064 

9682 

115  32  44.6 

20.3 

+0.42 

060650 

18.5 

.4458051 

e)7d 

.8376743 

7053 

.3634306 

49C6 

116  0  81.9 

57A 

0.36 

feC497 

19.0 

.4533764 

26)2 

.8342100 

9421 

.3619273 

9e75 

116  29  59.4 

34.9 

0.30 

C69340 

19.5 

.4609161 

8^r.)0 

.8306870 

7201 

.3603986 

4590 

116  58  37.1 

19.6 

0.24 

069179 

SO.O 

.4684235 

3166 

.8271056 

1398 

.3588445 

9051 

117  26  744) 

50.3 

0.17 

069015 

ftO.5 

— 47589tfl 

7914 

+.8S34660 

5012 

+.3579651 

3259 

117  55  52.9 

28.3 

+0.10 

C68647 

S1.0 

.48:«i96 

2330 

jdv.mM 

8047 

.3556605 

7216 

118  24  31.1 

6.4 

+0.03 

068675 

91.5 

49074r.l 

6408 

^816J128 

0502 

.3540308 

0921 

118  52  69.5 

44.8 

—0.04 

C68498 

92.0 

.49812i)8 

0145 

.8121996 

2381 

.3523761 

4377 

119  21  48.1 

23.3 

0.10 

068317 

^.5 

.5054595 

3534 

.8063289 

3685 

.3506965 

7583 

119  50  969 

2.0 

0.16 

068131 

93.0 

— .5127G29 

6570 

+.6044011 

4418 

+3489922 

K)543 

190  16  660 

414) 

—0.21 

067940 

93^ 

.52(H)306 

:9249 

.8004163 

4580 

.3472632 

3255 

190  47  45.4 

20.3 

0.26 

067744 

94.0 

.<y27262«) 

1165 

.7963748 

4176 

.3455095 

5721 

191  15  65.0 

59.8 

0.31 

C67544 

94.5 

.5344565 

3512 

.7022768 

3206 

.3437314 

7942 

121  44  64.6 

39.6 

0.35 

C67339 

95.0 

.5416136 

5086 

.7881224 

1673 

.3419289 

9919 

122  13  44.8 

19.5 

0.38 

C67129 

16.5 

—.5487397 

esm 

+.7839120 

9579 

+.3401021 

1653 

129  41  65.1 

59.8 

—0.41 

066914 

96.0 

.5558132 

7067 

.771)6460 

6930 

.3382512 

3146 

123  10  65.7 

40.3 

0.48 

C66693 

96.5 

.5628546 

7503 

.7753245 

3726 

.3363763 

4399 

123  39  46.5 

21.1 

0.44 

C66466 

97.0 

J)6!)8564 

7524 

.7709479 

9971 

.3344774 

5412 

124  8  27.6 

2.1 

0.44 

0662:)4 

97.5 

.5768179 

7142 

.7665164 

5666 

;i325548 

6188 

124  36  6a9 

43.3 

0.43 

065996 

98.0 

—.5637386 

6359 

+.7620304 

0617 

+J3060e6 

6728 

195  5  50.4 

24.7 

—0.41 

065752 

28.5 

.5906180 
.5974555 

5149 

.7574902 

5426 

.3286389 

7033 

125  34  39.9 

6.4 

0.39 

065502 

2i).0 

3527 

.7528961 

941)6 

.3266459 

7105 

126  2  74  2 

483 

0.36 

065247 

20.5 

.604t@07 

1482 

.7482483 

302>^ 

.3246297 

6045 

126  31  56.4 

30.5 

0.39 

064985 

so.o 

.6110030 

:90U9 

.7435479 

6028 

.3285904 

6553 

127  0  38.9 

12.9 

0428 

C64717 

90.5 

—.€177119 

6101 

+.7387931 

6498 

+.3905981 

5931 

187  26  61.6 

55j6 

—0424 

064443 

«   31.0 

.624:3769 

2755 

.7339865 

:0443 

.3184431 

5083 

127  57  64.5 

38.4 

0.19 

064162 

31.5 

.6309974 

8964 

.7991277 

1665 

.3163355 

4008 

128  26  47.6 

21.5 

0.14 

063H75 

Aug.  1.0 

.6375729 

472:^ 

.7242170 

2769 

.3142053 

2708 

126  55  31.0 

4.8 

0.06 

063583 

1.5 

.6441030 

0026 

.7192548 

3156 

.3020528 

1184 

129  23  74.6 

46.3 

—0.02 

063264 

2.0 

—.6606870 

4873 

+.7142414 

3035 

+.3098781 

9439 

129  52  58.3 

31.9 

+04)4 

062980  1 
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Date, 
1867. 

RBCTANOULAR  EQUATORIAL. 

POLAa  ECLlPnO. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z*. 

TnM  Longitude. 

1^.8 

lifttltiide. 

Lof.IUd.! 
Vect.  —  ^. 

Aog.  2.5 

-^6570246 

:9253 

-+-.7091772 

2403 

+.3076814 

7473 

O    1    II 

130  21  42.3 

+0.10 

0.0   i 
002»2) 

3.0 

.66:t4l53 

3165 

.7040627 

1269 

.305462!) 

5289 

KIO  50  26.5 

0.0 

0.17 

G62353 

3.5 

.6607586 

66i)2 

.6988982 

9635 

.3032227 

2888 

131  18  70.9 

44.3 

053 

C62031  , 

,  4.0 

.6760540 

-.9561 

.69:36841 

7505 

.300960i> 

:0271 

131  47  55.5 

28JS 

0.30 

C617«)4  ; 

4.5 

.6823010 

2036 

.6884209 

4873 

iK)86778 

7440 

132  16  40.3 

13.6 

0.36 

061371 

5.0 

— .6384m)2 

4023 

+.6831089 

1774 

+J2963735 

4400 

132  44  65.3 

585 

+0.42 

061033 

5.5 

.6946481 

5517 

.6777486 

8181 

.2940481 

1147 

133  13  70.6 

43.7 

0.48 

C61€90 

6.0 

.7IK)7474 

6516 

.6723404 

4110 

5917020 

7687 

133  42  55.9 

29.0 

053 

060342 

6.5 

.7067966 

7013 

.6668847 

9563 

i2893352 

4020 

134  11  41.5 

14.6 

0i»7 

059989 

7.0 

.7127953 

7006 

.6613819 

4546 

.2869480 

:0150 

134  40  27.3 

0.3 

0.61 

059632 

7.5 

—.7187431 

6490 

•4-.6558325 

9055 

+J2645405 

6076 

ia5  8  73.3 

465 

+0.64 

059270  ' 

8.0 

.7246397 

5462 

.6502368 

3115 

.2cf21129 

1801 

135  37  59.4 

32.2 

0.66 

058905  , 

8.5 

.7304846 

3917 

.6445952 

6702 

J2796654 

7327 

136  6  45.8 

18.6 

0.67 

058535 

9.0 

.736*2774 

1851 

.6389081 

9848 

J2771981 

2655 

136  35  32.4 

5.1 

067 

058162 

9^ 

.7420177 

:9260 

.6331759 

2536 

.2747112 

7787 

137  3  795 

51  i) 

0.67 

057786 

10.0 

—.7477052 

6142 

+.6273991 

4778 

+5722049 

2725 

137  32  66.3 

38.9 

+0.66 

057404 

10.5 

.7533395 

2491 

.6215781 

6578 

.2696794 

7471 

138  1  53.7 

26.3 

0.64 

057020 

11.0 

.75892)3 

8306 

.6157133 

7940 

5671349 

2027 

138  30  41.3 

13.8 

0.61 

056633 

11.5 

.7644472 

3582 

.6098050 

8867 

5645715 

:6393 

138  59  29.1 

1.6 

0.5rt 

056243 

12.0 

.7699198 

8315 

.6038537 

9364 

5619893 

0572 

139  27  775 

49.6 

0.55 

055851  , 

12.5 

—.7753377 

2501 

+.5978598 

9435 

+5593886 

4565 

139  56  65.5 

37.6 

+051 

055456  ' 

13.0 

.7807006 

6137 

.5918238 

9085 

5567696 

8376 

140  25  54.1 

26.3 

0.46 

055058 

13.5 

.7860081 

:9219 

.5857460 

8317 

554i:)23 

2003 

140  54  43.0 

155 

0.41 

054657  ; 

14.0 

.79125!)9 

1745 

.5796267 

7133 

5514771 

5452 

141  23  325 

4.3 

0.35 

054254 

14.5 

.7964556 

3909 

.5734664 

5540 

5488040 

8721 

141  51  81.7 

53.8 

059 

053848 

15.0 

—.8015947 

5108 

+.5672655 

3541 

+5461133 

1815 

142  20  71.6 

43.6 

+052 

053440 

15.5 

.8066769 

5938 

.5610243 

1139 

5434051 

4733 

142  49  61.8 

33.8 

0.15 

053029 

16.0 

.8117019 

6196 

55474:W 

8338 

5406797 

7480 

143  18  52.4 

24.3 

0.08 

052616  . 

16.5 

.8166694 

587J> 

.5484228 

5143 

5379372 

:0055 

143  47  43.3 

155 

+0.01 

052200  1 

17.0 

.8215791 

4984 

.5420633 

1557 

5351778 

2462 

144  16  34.5 

6.3 

—0.06 

051782 

17.5 

—.8264306 

3507 

+.5356652 

7586 

+.2324016 

4700 

144  44  86.1 

57.9 

—0.13 

051361  ' 

18.0 

.8312234 

1444 

.5292289 

3232 

5206089 

6774 

145  13  78.0 

49.8 

0.19 

050939 

18.5 

.8355)573 

8791 

.5227547 

8500 

52679i)7 

8682 

145  42  70.4 

42.1 

056 

050513  1 

19.0 

.8406319 

5546 

.5162431 

3393 

5239743 

.0629 

146  11  635 

34.8 

0.32 

050085 

19.5 

.8452469 

1705 

.5096944 

7915 

5211328 

2014 

146  40  56.4 

28.0 

0.37 

04<.)655 

20.0 

—.8498018 

7263 

+.5031091 

2061 

+5182755 

2442 

147  9  50.0 

215 

—0.42 

049221 

20.5 

.8542<«4 

2217 

.4964875 

5854 

5154025 

4712 

147  38  44.1 

15.6 

0.46 

048784 

21.0 

.8587301 

6563 

.4898301 

9299 

5125140 

5828 

148  jr  38.6 

10.0 

0.49 

048344 

21.5 

.8631027 

02i>8 

.4831373 

2380 

5096102 

6790 

148  36  33.5 

4.9 

0.52 

047901 

22.0 

.8674136 

3417 

.4764097 

5112 

5066913 

7602 

149  5  289 

05 

054 

047454 

22.5 

— .8716S27 

5917 

+.4696477 

7501 

+5037675 

8264 

149  33  647 

56.0 

—055 

047003 

23.0 

.8758494 

7794 

.4628516 

9548 

5008(){)0 

8780 

150  2  80.9 

52.1 

056 

046549 

23.5 

.8799736 

9045 

.4561)220 

1261 

.1978460 

9150 
9377 

150  31  77.6 

48.8 

056 

C4609I 

24.0 

.8840347 

:9666 

.4491595 

2644 

.1 9486^^7 

151  0  74.7 

45.8 

055 

04£6£l 

24.5 

.8880326 

:9654 

.4422644 

3702 

.1918773 

9463 

151  29  72.3 

43.4 

053 

045163 

25.0 

—.8919668 

9006 

+.4353373 

4439 

+.1888720 

9409 

151  50  70.3 

41.3 

—050 

044693 

25.5 

.895837(1 

7818 

.428;J786 

48611 

.1858530 

9219 

152  27  68.8 

39.8 

0.47 

044219 

26.0 

i^J6427 

5785 

.4213887 

496!' 

.1828206 

8894 

152  56  67.7 

386 

0.43 

043741 

26.5 

.9033836 

3203 

.4143682 

4772 

.1797750 

8438 

153  25  67.0 

37.9 

0.39 

04:I25H 

27.0 

.9070595 

:9972 

^073176 

4274 

.1767164 

7851 

153  54  66.7 

37.5 

0.34 

042771 

27.5 

—.9106699 

6066 

+.4002374 

3480 

+.1736449 

7136 

154  23  66.9 

37.7 

-059 

048280 

28.0 

.9142145 

1542 

.3931281 

2395 

.1705608 

6294 

154  52  67.5 

385 

395 

053 

041784 

28.5 

.9176931 

6338 

.3859903 

:1025 

.1674643 

saas 

155  21  685 

0.17 

041289 

2!).0 

.9211053 

0470 

.3788245 

J»375 

.1643557 

4241 

155  50  70.0 

40.6 

0.11 

04O776 

29.5 

.9244510 

3937 

.3716313 

7451 

.1612352 

3036 

156  19  71.9 

42:5 

— 0i)5 

040265  ' 

30.0 

—.9277298 

6rJ5 

+.3644113 

5258 

+.1581031 

1714 

'156  48  745 

44.7 

+0i)2 

030730  , 

30.5 

X)309413 

8860 

.a571649 

2802 

.1549595 

:0278 

157  17  76.9 

47.4 

0.09 

03C23O  ' 

31.0 

.9340853 

0310 

.3498927 

:0087 

.1518048 

8730 

157  46  80.0 

50.4 

0.15 

0387^6 

31.5 

.9371618 

1085 

.34259531  7120 

.1486391 

7073 

158  15  83.5 

53.9 

051 

038177  f 

Sept  1.0 

iM01702 

1180 

.3352733'.  3907 

.1454627 

5308 

158  44  87.4 

57.7 

057 

037G4G  1 
037109  1 

1.5 

—.9431105 

0594 

+.3279272  :I1453 

+.1422758 

3438 

159  14  31.6 

1.9 

+0.33 
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Ditte, 
1867. 

RBGTANGULAR  EQUATORIAL. 

POLAR  BCLIPnC. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z*. 

1  =  0'8 
True  LoDgitade. 

(5.4 

Latitude. 

hng.  Rad. 
Vect.  »p. 

Sept  2.0 

—.9459824 

9324 

+.3205576 

6764 

+.1390788 

1467 

159  id  3^*2 

+0.38 

0.0 

036569 

2.5 

JbA&7So7 

7368 

.3131651 

2846 

.1^58717 

93!  >6 

160  12  41.2 

11.4 

0.42 

036025 

3.0 

i)5l52)2 

4724 

.3057502 

8704 

.1326549 

7227 

160  41  46.6 

16.7 

0.46 

035479 

3J> 

.9541858 

1390 

5983135 

4344 

.1294286 

4963 

161  10  52.4 

22.5 

0.48 

034928 

4.0 

.9567822 

7365 

i2908555 

9771 

.1261930 

2606 

161  39  58.5 

28.5 

0.50 

034372 

4.5 

—.9593093 

2646 

-♦-J2833768 

4991 

+.1229484 

K)159 

162  8  65.0 

35.0 

+0.52 

033814 

5.0 

.961766^ 

7232 

.2758779 

H)008 

.1196950 

7624 

162  37  71.8 

41.7 

0.53 

033253 

5.5 

.9641546 

1121 

J26r^'M 

4830 

.1164330 

5003 

163  6  79.0 

48.9 

0.53 

032689 

6.0 

.9664726 

4312 

J%<)8219 

9461 

.1131628 

2300 

163  35  86.6 

56.4 

0.5:^ 

032123  1 

6.5 

.96872j6 

6803 

i253265J 

3908 

.1098845 

9516 

164  5  34.6 

4.4 

0.52 

031555 

7.0 

— in'08083 

8592 

4-.2456920 

81^ 

+.1065964 

6654 

164  34  42.9 

12.7 

+050 

030984 

7.5 

.9733a->7 

:9677 

.2381(MI7 

2269 

.1033047 

3716 

165  3  51.7 

21.5 

0.47 

030411 

8.0 

.97511427 

0059 

.231)4924 

611)2 

.1000036 

0703 

165  32  60.8 

30.5 

0.43 

C29837 

8.5 

.9770091 

:9734 

,2S!28678 

9952 

.0966954 

6620 

166  1  70.3 

40.0 

0.39 

02S262 

9.0 

.9789049 

8704 

J2 152273 

3552 

.0933803 

4467 

166  30  605 

49.8 

0.35 

(;28685 

1 

9.5 

—.9877299 

6065 

-4-5075715 

7000 

+.0900585 

1248 

167  0  30.5 

0.1 

+0.30 

C28107  ' 

10.0 

.9824840 

4518 

.1999010 

:0300 

.0867303 

1  7964 

167  29  41.3 

10.8 

0.24 

r57528 

10.5 

.9841671 

1361 

.1922162 

3458 

.0833!)59 

4619 

167  58  52.5 

22.0 

0.18 

026948 

11.0 

s^ynoi) 

7492 

.1845177 

6478 

.080a555 

1213 

168  27  64.1 

33.5 

0.12 

026367  i 

11.5 

.9873197 

2Jil 

.176806) 

9367 

.0767093 

7749 

168  56  765 

45.6 

+0.06 

025785 

12.0 

—.9887889 

7615 

+.1690816 

2128 

+.0733576 

4230 

169  25  88.7 

58.1 

-0.01 

025202 

12.5 

.9901866 

16)4 

.1613451 

4768 

.070<M)07 

C669 

169  55  417 

11.0 

0.08 

024618  i 

13.0 

.9915127 

4877 

.15:55970 

7292 

.0666388 

7038 

170  24  55.1 

24.4 

0.15 

024035 

13.5 

.992767.) 

7432 

.1458378 

9705 

.C632720 

3368 

170  53  68.9 

385 

0.22 

C23451 

14.0 

.9939495 

926J 

.1383681 

2J13 

.0599007 

9653 

171  22  835 

52.4 

0.2^ 

022867 

14.5 

—.9950600 

0386 

4-.1302884 

4221 

+.0565250 

5804 

171  52  38.0 

75 

—0.34 

022282 

15.0 

.9960984 

0783 

.1224992 

6333 

.0531453 

2095 

172  21  53.3 

22.4 

0.40 

021697 

15.5 

.9970645 

0456 

.1147009 

8355 

.0497617 

8257 

172  50  69.1 

38.1 

0.45 

021111 

16.0 

.9979583 

941)6 

.1068941 

H)2!)l 

.0463744 

4382 

173  19  85.4 

54.4 

0.50 

C20525 

16.5 

.9967797 

7632 

.0990794 

2149 

.0429837 

:0473 

173  49  425 

115 

054 

019939 

17.0 

—.9995286 

5134 

+.0912574 

3933 

+.0395899 

6533 

174  16  59.5 

28.5 

—0.58 

019353 

17.5 

1.0002048 

1908 

.0834285 

5648 

.0361931 

2563 

174  46  77.3 

46.3 

0.61 

018765 

18.0 

1.0008082 

7955 

.0755932 

7299 

.0327936 

8566 

175  17  a57 

4.6 

0.63 

018177 

18.5 

1.0013387 

3273 

.0677521 

8892 

.0293916 

4544 

175  46  54.6 

23.5 

0.64 

017589 

19.0 

1.0017963 

7862 

.0599058 

K)433 

.0259873 

K)499 

176  15  74.1 

42.9 

0.65 

017000 

19.5 

-1.0021838 

1719 

+.0520549 

1928 

+.0225810 

6434 

176  45  .345 

3.0 

—0.65 

016410 

20.0 

1.0024922 

4846 

.0441997 

:«79 

.0191730 

2351 

177  14  C4.8 

23.5 

0.64 

015819 

20.5 

1.0027302 

72*» 

.0363408 

4794 

.0157634 

8253 

177  43  76.0 

44.7 

0.63 

015226 

21.0 

1.0028947 

8897 

.0284787 

6176 

.0123525 

4141 

178  13  37.7 

6.3 

0.61 

014632 

21.5 

1.0029858 

9821 

.0206141 

7534 

.0089405 

K)019 

178  42  600 

28.6 

058 

014037 

22.0 

-1.0030033 

0009 

+.0127475 

8871 

+.0055277 

5888 

179  11  829 

51.5 

—054 

013440 

22.5 

1.0029472 

9461 

+.0048795 

:0194 

+.0021143 

1752 

179  41  46.4 

15.0 

0.50 

01284^ 

23.0 

1.0028173 

8175 

—.0029892 

8400 

—.0012994 

2387 

180  10  70.4 

38.9 

0.46 

012241 

23.5 

1.0026137 

6152 

.0108581 

7176 

.0047131 

6526 

180  40  35.0 

3.5 

0.40 

012636 

24.0 

1.0023362 

3390 

.0187264 

5856 

.0061265 

C663 

181  9  605 

28.6 

0.34 

011034 

24.5 

-1.0019849 

9890 

—.0265936 

4525 

—.0115393 

4793 

181  38  85.9 

54.3 

—058 

010428 

2S0 

1.0015596 

5651 

.a344591 

3178 

.0149514 

8917 

182  8  525 

20.5 

052 

009820 

25.5 

1.0010605 

0673 

M9i^?i^. 

1806 

.0183626 

3032 

182  37  79.0 

47.3 

0.15 

009209 

26.0 

1.0004873 

4954 

.0501824 

0406 

.0217726 

7135 

183  7  46.4 

146 

0.08 

008597 

26.5 

.9998401 

8495 

.0580391 

8970 

.0251810 

1222 

183  36  74.3 

42.5 

—0.02 

007982 

27.0 

—.9991189 

1207 

—.0658915 

7402 

—.0285875 

5290 

184  '  6  42.7 

10.9 

+0.04 

007365 

275 

.9983238 

3359 

.0737390 

5965 

.0319920 

9338 

184  35  71.6 

39.8 

0.10 

006745 

28.0 

.9974548 

4683 

.081581 1 

4384 

.0353940 

3361 

185  5  41.0 

9.1 

0.16 

006124 

28i> 

.9965119 

5267 

.0894171 

2742 

.0387935 

7359 

185  34  70.9 

39.0 

021 

005500 

29.0 

.9954951 

5113 

.0072463 

1032 

.0421900 

1327 

186  4  41.3 

9.3 

056 

004874 

29.5 

—.9944045 

4220 

—.1050682 

:9249 

—.0455833 

5963 

186  33  725 

405 

+0.31 

004246 

30.0 

i)932402 

2591 

.1128821 

7386 

.048«)733 

9167 

187  3  436 

11.5 

0.35 

003617 

30.5 

.9921)023 

0225 

.1206»-75 

5438 

.0523596 

3033 

187  32  75.5 

43.4 

0.39 

002985 

Oct.  1.0 

.9906910 

7126 

.1284839 

3401 

.0557419 

6860 

188  2  47.8 

156 

0.42 

002:{52 

1.5 

.98<)3062 

3291 

.1362706 

1267 

.0591200 

0644 

188  31  80.6 

48  4 

0.44 

001718 

2.0 

—.9878480 

8723 

—.1440469 

.•9029 

-.0624937 

4385 

189  1  53.9 

21.7 

+0.46 

001062 
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1867. 

EBOTANQULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

Ef. 

i=-e'8 

True  LoDgitude. 

5S.4 

Latitada. 

LQf.Ead. 

Oct.  2.5 

—.9863166 

3423 

—.1518122 

6681 

—.0658627 

8078 

O    1    II 

189  30  87.6 

-fU.47 

0.0 
000446 

3.0 

.984712a 

7391 

.1595659 

4217 

.t692!!«>7 

1722 

190  0  61.8 

29.5 

0.47 

1199807 

3.5 

.9830345 

0630 

.1673076 

1633 

.0725855 

5314 

190  30  36.5 

45 

0.45 

999167 

4.0 

.9812840 

3139 

.1750364 

:9921 

.0759388 

8851 

190  60  71.6 

395 

0.44 

998528 

4.5 

.9794608 

4921 

.1827619 

6075 

.0792864 

2330 

191  29  47i2 

UJ6 

0.42 

m/7d8B 

5.0 

—.9775651 

5jy78 

—.1904534 

3000 

—.0826280 

5760 

191  68  83.1 

50.6 

+0.39 

997248 

5.5 

.9755970 

6311 

.1981403 

:9959 

.0859633 

9106 

192  28  5J)i> 

27.0 

0.35 

99661)7  f 

6.0 

.9735567 

5922 

.2358122 

6678 

.U8JI2920 

2397 

192  58  36.3 

3.7 

0.30 

91^!  67 

6.5 

.9714444 

4813 

J21 34685 

3241 

.0926140 

5621 

193  27  73.6 

41.0 

055 

9!'5ri27 

7.0 

.96)2601 

2J83 

.2211086 

:9641 

.095U290 

8775 

193  67  51.3 

18.7 

050 

994688  ' 

7.5 

—.9670041 

0437 

—.2287319 

6875 

—.0992368 

1857 

194  26  89.5 

66.9 

-f0.t4 

994050  \ 

8.0 

.9646766 

7176 

J236'3380 

1936 

.1025371 

4864 

194  56  68.1 

35.4 

0.C8 

993412 

8.5 

.96>2777 

3201 

.2439264 

7821 

.1058298 

7795 

195  26  475 

14.6 

-f0.C2 

992776 

9.0 

.9598077 

8514 

J25U964 

3521 

.10S)1]44 

0645 

195  65  867 

639 

—0.05 

9!>2141 

9.5 

.9572666 

3117 

ii590475 

.•9033 

.1123909 

3414 

196  25  66.7 

33.9 

0.12 

U1»15C7 

j 

10.0 

—.9546546 

7010 

—.2665791 

4^50 

—.1156589 

6098 

196  55  475 

14.3 

-0.19 

990876 

10.5 

.9519720 

:0198 

5740907 

:9467 

.1189182 

8695 

197  24  88.1 

555 

056 

99(246 

11.0 

.94J)2190 

26-^1 

iW158l8 

4379 

.1221686 

1203 

197  64  69.4 

364 

0.32 

981618 

11.5 

.9463956 

4461 

A990518 

:908a 

.1254099 

3620 

198  24  61 2 

185 

0.38 

9H«»f2 

12.0 

.9435021 

5540 

.2965004 

3567 

.1286419 

6946 

198  54  33i> 

0.5 

0.44 

98&368 

12.5 

-.9405386 

5919 

—.3039270 

7834 

— ,1318643 

8173 

199  23  76.4 

43.4 

-050 

987746 

13.0 

.9375054 

56:K) 

.3113311 

1876 

.1350769 

0304 

199  53  .M)  8 

26.7 

0.65 

9b7127 

13.5 

i)344()5e 

4595 

.3187121 

56H7 

.1382794 

2333 

200  23  43.7 

10.6 

0.69 

986510 

14.0 

.9312.103 

2876 

.32606:)6 

:9264 

.1414717 

4261 

200  62  88.1 

54.9 

0.63 

9868'.«5 

14.5 

.9279888 

:0475 

.3334032 

2601 

.1446536 

6084 

201  22  73.1 

39.9 

0.66 

9b6263 

15.0 

—.9246782 

7382 

—.3407122 

5693 

—.1478247 

7800 

201  62  68.6 

26.3 

—0.68 

984673 

15.5 

.9212J87 

36)1 

.3479961 

85.33 

.1509848 

9406 

202  22  44.7 

11.4 

0.70 

184C65 

16.0 

.9178505 

9133 

.3552543 

1117 

.1541337 

0900 

202  51  91.3 

57.9 

0.71 

98:^60  • 

16.5 

.914:m8 

3980 

.3624861 

3436 

.1572713 

2280 

203  21  785 

46.1 

0.71 

982^57 

17.0 

.9107487 

8142 

.3696910 

6488 

.1603972 

3544 

903  61  665 

32.7 

0.7li 

9tiSfi£6 

17.5 

—.9070955 

1624 

—.3769685 

7265 

—.1635112 

4689 

204  21  64.6 

21.0 

— 0.6H 

981657 

lao 

.9033744 

4426 

.3840182 

:8764 

.1666131 

5713 

204  61  43.3 

9.7 

0.66 

981060 

18.5 

.8995856 

6552 

.3911395 

:9979 

.1697026 

6612 

205  20  92.7 

5.0.1 

0.63 

C8C464 

19.0 

.8957293 

8002 

.3962318 

01»05 

.17277J»5 

7386 

206  60  82.6 

48.9 

0.6 

D79^70 

19.5 

.8918057 

8780 

.4062946 

1636 

.1758436 

8032 

206  20  73.1 

39.4 

0.66 

971278 

20.0 

—.8878151 

8887 

—.4123273 

1866 

—.1788945 

8546 

206  60  645 

30.4 

— 0i>l 

€78687 

20.5 

.8837576 

8326 

.4193296 

1891 

.18Ur322 

8928 

207  20  65i) 

22.1 

0.4C 

97»^.i:7 

21.0 

.8796335 

7098 

.4263005 

1602 

.1849563 

9174 

207  50  48.1 

145 

0.41 

977509 

21.5 

.8754430 

5217 

.4332397 

0999 

.1879666 

9281 

208  20  40.9 

6.9 

0.35 

97G22 

22.0 

.8711864 

2U54 

.4401467 

0073 

.1909G29 

9249 

208  50  343 

0^ 

05L: 

976336 

22.5 

—.8669640 

9444 

—.4470208 

:8817 

—.1939449 

9074 

209  19  682 

645 

-053 

D75751 

23.0 

.862476J 

5577 

.4536612 

7227 

.1!)69125 

8755 

209  49  82.7 

48.6 

0.16 

C75167 

2:15 

.a~>80426 

1257 

.46C6680 

52U6 

.1998663 

8288 

210  19  77.7 

43.6 

0.09 

074584 

24.0 

.a535042 

5886 

.4674400 

3020 

i2028030 

7671 

210  49  73.3 

39.1 

—0.(12 

974001 

24.5 

.8489211 

K)068 

^741769 

0392 

J9067265 

6901 

211  19  69.4 

365 

+0.04 

873419  ; 

25.0 

—.8442737 

3607 

—.4808781 

7408 

— JK86325 

6977 

211  49  66.0 

31.7 

+0.10 

972837 

25.5 

.8395623 

6507 

.4875430 

4061 

i2115238 

4895 

212  19  635 

28.9 

0.16 

9722X> 

26.0 

.8347871 

8768 

.4941710 

0345 

.2143991 

3654 

212  49  60.9 

26.5 

051 

071676 

26.5 

.82!)9485 

:0395 

Ji007616 

6254 

.2172582 

2250 

213  19  59.f 

24.6 

056 

071017 

27.0 

.8250470 

1393 

.5073143 

1785 

J2201009 

0683 

213  49  67.7 

235 

0.30 

970518 

27.5 

—.8200629 

1765 

—.5138286 

6932 

— J2229269 

8948 

214  19  56i) 

22.4 

+0.34 

9aKH0 

28.0 

.8150564 

1513 

.6203038 

1688 

.2257360 

7045 

214  49  66.5 

21.9 

0.37 

969362 

28.5 

.8099681 

K)643 

.6267394 

6048 

J2285279 

4970 

216  19  666 

22.0 

0.39 

9G87re 

29.0 

.8048182 

9157 

.6331348 

0007 

.2313026 

2722 

216  49  675 

22.6 

041 

969208 

29.5 

.7996072 

7061 

.6394896 

3560 

.2340696 

0298 

216  19  685 

23.6 

0.4S 

967632 

30.0 

—.7943356 

4358 

-.6458033 

6702 

—.2367987 

7696 

216  49  69.7 

24.9 

+a42 

967067 

30.5 

.7890037 

1052 

J5620764 

9428 

i095199 

4913 

217  19  61Xi 

26.8 

0.42 

966183, 

31.0 

.7836119 

7147 

.5583053 

ir32 

.2422C28 

1948 

217  49  6:1.9 

2l».0 

0.41 

\isxin  1 

31.5 

.77r}l6:)4 

2645 

.56440261  3610 

iM4!»073 

8799 

218  19  66.6 

31.7 

0.39 

£63340 

Not.  1.0 

.7726505 

7559 

.6706367 

6056 

iM757ai 

5463 

218  49  69.8 

348 

0.36 

£64770  . 

1.6 

—.7670618 

1885 

—.5767371 

6065 

— i2502199 

1937 

219  19  73.4 

384 

+0.33 

9649U8' 

TIm  Unt  flfforM  of  fthU  vad  the  following  logAriUuni  v  9.9. 
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Satt, 
1667. 

RKCTANGULAR  IQUATOaiAL. 

POLAR  SCLlPnC. 

X. 

X'. 

Y. 

Y'. 

Z. 

Z'. 

1  =  0'8 
Tme  LoDgitade. 

425 

UtItudA. 

Log.  Had. 
Vect.  —p. 

Not.  8.0 

—.7614.550 

5630 

-5827934  6634 

—5528476 

8220 

o   1  n 
219  49  775 

+059 

9.9 
963636 

2.5 

.7557706 

8799 

5888J51,  6757 

J2554560 

4310 

220  19  81.6 

465 

054 

963072 

3.0 

.751KI290 

1.396 

5947716;  6428 

J2580450 

0205 

220  49  86.3 

51.1 

0.19 

962510 

3.5 

.7444316 

3425 

.6006927 

5646 

.2606143 

5904 

221  19  91.4 

565 

0.13 

961951 

4.0 

.7383759 

4891 

.6065679 

4404 

.2631636 

1403 

221  50  36.9 

1.6 

0.07 

961395 

1 

4.5 

—.7324654 

5799 

—.6123968 

2696 

—5656929 

6702 

222  20  42.8 

75 

+0.01 

960841 

5.0 

.7264J>i)7 

6155 

.6181788  0525 

.2682018 

1797 

222  50  49.0 

13.6 

—0.06 

960290 

5.5 

.7204790 

5961 

.62:«)137 

7880 

5706902 

6687 

223  20  55.6 

20.1 

0.13 

959743 

6.0 

.714413) 

5222 

.6296010 

4759 

5731580 

1371 

223  50  62.6 

27.0 

0.19 

959199 

6.5 

.7082748 

3944 

5352404 

1159 

5756050 

5847 

224  20  70.0 

34.4 

0.26 

958659 

7.0 

—.7020922 

2131 

—.6408313 

7074 

-5780309 

0112 

224  50  77.7 

42.0 

—0.33 

958123 

7.5 

.6958566 

9788 

.64637.33 

2500 

5804356 

4164 

225  20  85.8 

50.1 

0.3i) 

9575i)l 

8.0 

.689568.') 

6919 

.6518661 

7435 

5828190 

8005 

225  50  945 

585 

0.45 

957063 

85 

.68322^52 

3529 

.©73093 

1874 

5851808 

162!) 

226  21  435 

7.4 

051 

956539 

9.0 

.6768363 

9622 

.6627025 

5813 

5875209 

5036 

226  51  525 

165 

0.56 

956020 

9.5 

—.6703931 

5203 

—.6680452 

.•9247 

— .28$)e391 

8224 

227  21  62.1 

265 

-0.61 

955505 

10.0 

.66389in 

:0275 

.6733371 

2174 

.2921353 

11J)3 

227  51  72.1 

36.1 

0.65 

954995 

10.5 

.6573547 

4844 

.6785779 

4590 

5J)44093 

3i)39 

228  21  82.6 

465 

0.68 

954489 

Jl.O 

.6507604 

8913 

.6837671 

6490 

5!)66608 

6461 

228  51  93.4 

575 

0.71 

953988 

11.5 

.6441167 

2488 

5889043 

7870 

5988897 

8756 

229  22  44.7 

85 

0.73 

953492 

12.0 

-.6374240 

5.>73 

-.6939802 

8727 

—.3010959 

0825 

229  52  56.4 

20.1 

-0.75 

953001 

12^ 

.6:506827 

8173 

.6!)902I4 

:9057 

.3032791 

2663 

230  22  68.6 

325 

0.75 

952515 

13.0 

.6238934 

:0a»2 

.704(1005 

:8857 

.3054393 

4272 

230  52  81.1 

447 

0.75 

952034 

13.5 

.6170564 

1934 

.7089263 

812:^ 

.3075763 

5649 

231  22  94.1 

57.7 

0.74 

951558 

14.0 

.6101724 

3106 

.7137983 

6852 

.3096899 

6792 

231  53  475 

11.0 

0.73 

951087 

14.5 

—.6032417 

3811 

—.7186161 

5038 

—.3117800 

7699 

232  23  61.4 

24.8 

—0.70 

950620 

15.0 

.5962648 

4054 

.7233793 

2679 

5138463 

8369 

2:12  53  75.7 

39.0 

0.67 

950160 

15.5 

.589242;^ 

3840 

.728')875 

:9769 

.3158887 

8800 

233  23  905 

53.7 

0.64 

949703 

16.0 

5821744 

3173 

.7327403 

6*306 

5179071 

8991 

233  54  45.7 

8.8 

0.60 

949251 

16.5 

5750619 

2060 

.7373373 

2284 

5199012 

8939 

234  24  61.4 

245 

0.55 

948803 

17.0 

—.5679051 

KK>03 

—.7418781 

7701 

—.3218709 

8642 

234  54  77.5 

405 

—0.50 

948360 

17.5 

.5607045 

8509 

.7463624 

2'>53 

.3238160 

8100 

235  24  94.1 

57.1 

0.44 

947921 

18.0 

.5534605 

6080 

.7507897 

6835 

.3257364 

7310 

235  55  51.1 

14.0 

0.38 

947485 

18.5 

5461 7:^' 

.3224 

.7551597 

0544 

.3276319 

6271 

236  25  68.6 

315 

051 

947055 

19.0 

5388446 

9944 

.7594719 

3676 

.3295023 

4982 

236  55  865 

49.3 

054 

946628 

105 

—5314737 

6246 

—.7637259 

6226 

—.3313475 

3441 

237  26  44.8 

75 

—0.17 

946205 

ZhO 

52411617 

2137 

.7679212 

8189 

.3331673 

1646 

237  56  635 

26.1 

0.10 

94571^ 

20.5 

5166  KK) 

7621 

.7720576 

:9563 

534J)615 

9«)5 

238  26  82.7 

455 

—0.04 

945371 

21.0 

5091 163 

27a> 

.7761347 

0344 

5367301 

7287 

238  57  42  4 

4.8 

+0.02 

944959 

21.5 

5015841 

7394 

.7801522 

0529 

5384728 

4721 

239  27  625 

24.9 

0.08 

944550 

22.0 

—.4940131 

161^ 

—.7841096 

0113 

—.3401894 

1893 

239  57  830 

45.3 

+0.13 

944144 

225 

.4864034 

5609 

.7880066 

:9094 

.3418799 

8805 

240  28  43.8 

6.1 

0.18 

943742 

23.0 

.4787561 

9147 

.7918430 

nm 

.3435441 

5454 

240  58  65.0 

275 

0.23 

943342 

23J) 

.4710715 

2312 

.7956183 

5233 

.3451819 

1839 

241  28  66.6 

48.7 

057 

942945 

84.0 

.4633503 

5110 

.7993321 

2382 

5467930 

7958 

241  59  485 

105 

0.31 

942551 

245 

—.4555931 

7549 

—.8029842 

8914 

—.3483773 

3808 

242  29  71.0 

32.9 

+0..33 

942160 

25.0 

.4478006 

9634 

.8065743 

4826 

.3499348 

9390 

242  59  93.7 

555 

0.35 

941772 

25.5 

.4:)9!>733 

:1.371 

.810102) 

0114 

5514652 

4701 

243  30  56« 

185 

0.36 

941388 

26.0 

.4321118 

2766 

.8135671 

4776 

.3529684 

9741 

244  0  805 

41.8 

0.37 

941007 

26.5 

.4242168 

3826 

.8169692 

8808 

.3544443 

4507 

244  31  43.9 

55 

0.36 

940629 

27.0 

—.4162890 

4558 

—.8203078 

2205 

—.35.58928 

9000 

245  1  68.0 

295 

+0.35 

940253 

27.5 

.4083290 

4968 

j&msas 

4966 

5573137 

3216 

245  31  92.4 

53.9 

0.33 

939880 

28.0 

.4003375 

5062 

.8267937 

7086 

.3587070 

7156 

246  2  57.0 

18.4 

051 

939610 

28.5 

.32)23151 

4848 

iJ299404'  8564 

.3600724 

0817 

246  32  81.9 

435 

027 

939143 

29.0 

.3842625 

4331 

.8330227:  :9398 

1 

5614099 

4199 

247  3  47.1 

8.4 

053 

938780 

29J> 

—.3761803 

3518 

-.8360404;  :9586 

—5627194 

7301 

247  33  725 

33.8 

+0.19 

938420 

30.0 

.36H0603 

2417 

.a389<)31i  9125 

.3640007 

0120 

248  3  985 

59.4 

0.14 

938C64 

30.5 

.339934)1 

.1034 

.8418807 

8012 

5652537 

2657 

248  34  64.1 

1^.1 

0.08 

93771 1 

Dec.  1.0 

.35176:0 

9375 

.8447029 

6246 

.36647841 

4910 

249  4  90.1 

51.0 

+0.03 

937362 

1.5 

.343561)6 

7447 

.8474596 

3825 

.3676746 

6878 

249  35  56.4 

173 

—0.03 

937017 

2.0 

— .3a'>3498 

55^ 

—.8501506  0747 

—.3688424 

8563 

250  5  82.9 

43.7 

—0.09 

936677 

51 
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Sate, 
1867. 

BBCTANOULAR  EQUATORIAL. 

^LAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

Z'. 

Trae  Looglta4«. 

1' 
104 

Latttnde. 

Lof.RMl  ! 

Dec  2.5 

—.3271044 

2813 

—.8527756 

7(M0 

—.3699817 

9963 

250  36' 

4li!6 

— 0'.16 

99 
936341  1 

3.0 

.3188340 

K)U7 

.8553345 

2612 

.3710923 

1076 

251  6 

76.5 

37.2 

0.23 

936010 

3.5 

.3105393 

7179 

.8578271 

7551 

.3721741 

1901 

251  37 

43.6 

4.2 

0.30 

985683 

4.0 

.3022210 

4004 

.8602533 

1826 

.3732270 

2437 

252  7 

70.9 

31.4 

0.36 

935361 

4.5 

.2938797 

0600 

.8626130 

5436 

.3742511 

2685 

252  37 

98.4 

58.8 

0.43 

935045 

5.0 

— iK55l60 

6971 

—.8649059 

8379 

—.3752462 

2643 

253  8 

66.1 

26.4 

—0.49 

934734 

5.5 

J2771305 

3124 

.8671319 

0653 

.3762123 

2311 

253  38 

94.0 

54  J2 

0.55 

934428 

6.0 

.2687240 

9067 

.86929!)9 

2257 

.3771492 

1687 

254  9 

G2.0 

22.1 

0.60 

934128 

6.5 

.2602971 

4805 

.8713827 

3189 

.8780569 

0771 

254  39 

1M).2 

50.3 

0.64 

9S3834 

7.0 

.2518504 

K)345 

.8734072 

3448 

.3789354 

9564 

255  10 

58.6 

18.6 

0.68 

93a'>46 

1 

7.5 

—.2433845 

5695 

—.8753643 

3033 

-.8797846 

8C64 

255  40 

87.2 

47.2 

—0.72 

933264 

8.0 

.2349001 

K)859 

.8772537 

1941 

.3806045 

6271 

256  11 

55.9 

15.8 

0.75 

9829cfJ 

8.5 

.2263979 

5845 

.8790754 

0172 

.3813950 

4184 

256  41 

84.H 

44.6 

077 

9:W20 

9.0 

J217e7d5 

:0658 

.8808293 

7725 

.3821560 

1802 

257  12 

53.9 

136 

0.7!» 

102457 

9.5 

J2093424 

5305 

.8825152 

4598 

.8828875 

9125 

257  42 

83.2 

42.8 

njao 

932201 

10.0 

—5007902 

9790 

—.8841330 

0793 

—.3835894 

6152 

258  13 

52.7 

12J2 

-0.81) 

931951 

10.5 

.1922$  126 

4121 

.8856826 

6300 

.3842617 

2883 

258  43 

82.4 

41.8 

0.7!) 

!13I708 

U.O 

.1836401 

8303 

.8871639 

1127 

.3849042 

9315 

259  14 

522 

11.5 

0.77 

931472 

11.5 

.1750434 

2343 

.8885768 

5270 

.3855171 

5452 

259  44 

82.3 

41.6 

0.75 

!)3]243 

12.0 

.1664331 

6247 

.6899211 

8727 

.3861002 

1290 

260  15 

52.6 

11.8 

0.72 

931120 

12.5 

-.1578099 

:0022 

—.8911968 

1499 

—.3866534 

6829 

260  45 

63.1 

42.3 

-0.68 

930804 

13.0 

.1491743 

3673 

.8924037 

3583 

.3871767i  2069 

261  16 

5:^9 

13.0 

0.64 

931:594 

13.5 

.1405270 

7207 

.8935417 

4978 

.3876702!  7011 

261  46 

84.9 

43.9 

0.58 

930391 

14.0 

.1318687 

-.0630 

.8946106 

5682 

.3881337!  1653 

262  17 

56.0 

14.9 

Oi>4 

9301!i5 

14.5 

.1231999 

3949 

.8956104 

5695 

.3065672 

5995 

262  47 

87.4 

46.2 

0.48 

93U005 

15.0 

—.1145213 

7169 

—.8965409 

5016 

-.3889706;  H)035 

263  18 

59.0 

177 

—0.42 

929822 

15.5 

.1058335 

:0297 

:8!)74020 

3642 

.3893439 

3775 

263  48 

90.8 

49.4 

0.36 

!2*645 

16.0 

.0971372 

3340 

.8!)81937 

1575 

.3896871 

7213 

264  19 

62.8 

21.3 

0.30 

!  2: 474  1 

16.5 

.0884330 

6304 

.8989158 

8811 

.3900000 

0349 

264  49 

i»5.0 

53.3 

0J23 

1293119 

17.0 

.0797215 

9194 

.8996683 

5352 

.3002827 

3182 

265  20 

67.5 

25.9 

0.16 

929151 

17.5 

—.0710035 

2020 

—.9001511 

1195 

—.3^5352 

5714 

265  50  100.2 

58.6 

—0.09 

f2«)96  1 

18.0 

.06227J)5 

4785 

.9006640 

6340 

.3«)07573 

7m3 

266  21 

73.0 

31.3 

—0.03 

928851 

18.5 

.0535502 

7497 

.9011069 

0784 

.3909491 

9869 

266  52 

46.1 

4.3 

+0.03 

928709 

19.0 

.0448164 

:0164 

,9014797 

4528 

.3911105 

1490 

267  22 

79.4 

37i> 

0.09 

r2B573  , 

19.5 

.0360787 

2792 

.9017824 

7620 

.3912415 

2807 

267  53 

52.9 

10.9 

0.15 

t28441 

20.0 

— .0273377 

5386 

—.9020150 

:9912 

—.3913421 

3821 

266  23 

866 

44.5 

+0J20 

928315  ' 

20.5 

.0185^2 

7!)o6 

.9021773 

1551 

.3914122 

4529 

268  54 

60.5 

18.3 

OJ24 

92H1!I3 

21.0 

.0098489 

K)507 

i)022692 

2486 

.3!>14518 

4!)33 

269  24 

1»4.6 

52.3 

0J28 

!28l;77  ' 

21.5 

—.0011025 

3047 

.9022906 

2716 

.3914610 

5032 

269  55 

68.H 

264 

0.31 

!271'© 

22.0 

+.0076444 

4418 

.9022415 

2242 

.3914396 

4826 

270  26 

432 

07 

0.33 

927:157 

225 

+.0163910 

1880 

—.9021210 

1063 

—.3913877 

4314 

270  56 

777 

35.2 

+0.35 

927753 

23.0 

.0251364 

:9331 

.9019319 

9180 

.3913053 

3498 

271  27 

52.4 

9.8 

0.36 

!27€54 

23  J5 

1)338801 

6764 

i)OI6714 

6592 

.3911923 

2375 

271  57 

fcf7J2 

44.5 

0.36 

9275a) 

24.0 

.0426214 

4174 

.9013404 

3299 

.3910488 

0947 

272  28 

62.1 

19.3 

0.35 

927470 

24.5 

.0513595 

1552 

.9009390 

9302 

.3908747 

9213 

272  58 

97.2 

54.3 

0.33 

927384 

25.0 

+.0600936 

:8890 

—.9004671 

4600 

—.3906701 

7174 

273  29 

72.3 

29.3 

+0.31 

997302 

25.5 

.0688230 

6181 

.8999248 

9194 

.3904349 

4829 

274  0 

47.5 

4.4 

OJ&J 

l»27224 

26.0 

.0775469 

3^17 

.8993121 

3085 

.3901602 

.2179 

274  30 

827 

39.5 

0.2S 

I27l5t» 

26.5 

.0862647 

0592 

.8986291 

6^72 

.3898731 

9225 

275  1 

58.0 

14.8 

0J2I 

927080 

27.0 

.0949757 

7700 

.8978758 

8757 

.3895466 

5967 

275  31 

93.3 

50.0 

0.16 

927014 

27.5 

+.1036791 

4732 

—.8970523 

0539 

^JW91896 

2404 

276  2 

68.6 

25.3 

+0.11 

93N«»3 

28.0 

.1123742 

1681 

.8961587 

1621 

.3888023 

8537 

276  33 

43.9 

0.5 

+4).i:6 

MAxCJb 

28.5 

.1210603 

;8540 

.8951950 

2002 

.3883846 

4367 

277  3 

792 

357 

0.00 

!I26844 

29.0 

.1297367 

5302 

.8941614 

1684 

.3879365 

98:12 

277  34 

54.5 

10.9 

—007 

9267!  1> 

29.5 

.1384027 

1960 

.8930679 

1667 

.3874581 

5114 

278  4 

89.8 

46.1 

0.14 

926753 

30.0 

+.1470576 

:8508 

—.8918847 

8953 

—.3869495 

:0034 

278  35 

65.1 

21.3 

-«J80 

996714 

30.5 

.1557007 

493!) 

.8906419 

6543 

.3864107  4652 

279  5  100.4 

56.5 

057 

926679 

31.0 

.1643313 

1245 

.8893296 

3438 

JW58417  8!»68 

279  36 

75.6 

316 

0.33 

!>26849  ' 

31.5 

.172I>488 

7420 

.8879480 

9640 

.3852427!  2984 

280  7 

50.8 

68 

0.39 

99Sim 

32.0 

+.1815525 

3456 

— A«4973 

5151 

—.3846136'  6699 

280  37 

85.9 

41.8 

.  —0.45 

«ffifi6ffl> 
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* 

MERCUBY. 

Days 

from 

Bpoeh. 

X. 

y- 

z. 

Lof 
Radlof 
Vector. 

Louitudeia 

*« 

--X. 

2065 

-0.3976 

-O.0593 

+0.0305 

9.6054 

lei  15.9 

+5.91 

+  0.88 

-045 

2D70 

0.3848 

0.1859 

0.0187 

9.6311 

205  38.2 

4.78 

2.31 

0.24 

2975 

0.3356 

0.2952 

+0.0051 

9.6503 

221  17.9 

3.66 

3.22 

-0.06 

2380 

0.2585 

0.3803 

-0.0090 

9.6627 

235  51.6 

2.59 

3.80 

40.09 

2985 

0.1618 

0.4366 

0.0224 

9.6685 

249  49.3 

1.56 

4.20 

0.22 

2990 

-0.0532 

0.4611 

0.0M1 

9.6678 

263  37.0 

+0.52 

4.45 

0.33 

2995 

+0.0592 

0.4518 

0.0434 

9.6606 

277  40.0 

-0.60 

4.58 

044 

3000 

0.1670 

0.4078 

0.0493 

9.6468 

292  24.9 

1.66 

4.56 

0.55 

3005 

0.2603 

0.3294 

0.0510 

9.6263 

308  22.8 

3.35 

4.24 

0^ 

3010 

0.3281 

0.2191 

0U)478 

9.5993 

326  12.1 

5.09 

3.39 

0.74 

3015 

0.3572 

-0.0835 

0.0389 

9.5669 

346  39.2 

6.93 

+  1.62 

0.76 

3023 

0.3339 

+0.0635 

0.0245 

9.5325 

10  334) 

8.21 

-  1.56 

0.60 

3025 

0.2496 

0.1977 

-0U)057 

9.5030 

38  19.6 

7.53 

5.96 

+0.17 

3030 

+0.1100 

0.2871 

+0.0143 

94883 

69  10.8 

-3.67 

94>8 

-048 

3035 

-O.0563 

0.3060 

0.0308 

9.4950 

100  37.5 

+1.79 

9.75 

0.98 

3040 

0.2101 

0.2528 

0.0401 

9.5201 

129  ^64 

5.63 

6.77 

1.07 

3045 

0.3229 

0.1486 

0.0414 

9.5537 

155    9.2 

6.86 

3.16 

0.88 

3050 

0.3845 

+0.0198 

0.0360 

9.5874 

176  504 

647 

-  0.33 

0.60 

3055 

0.3973 

-0.1122 

0.0260 

9.6166 

195  34.3 

5.47 

+  1.54 

0.36 

3060 

0.3687 

0.2329 

+0.0133 

9.6397 

212  10.0 

4.32 

2.73 

-0.16 

3065 

0.3071 

0.3330 

-O.00Q6 

9.6561 

227  18.9 

3.22 

348 

+0.01 

3070 

0.2211 

0.4068 

0.0146 

9.6658 

241  34.6 

2.17 

3.98 

0.14 

3075 

0.1187 

0.4505 

0.0274 

9.6690 

255  25.2 

1.14 

431 

0.26 

3oai 

-0.0076 

0.4615 

0.0382 

9.6657 

269  16.1 

+0^7 

AJ&Sl 

0.37 

3oa> 

+0.1040 

0.4381 

0.0462 

9.6558 

283  32.7 

-1.09 

4.60 

0.48 

3090 

0.2071 

0.3800 

0.0505 

9.6393 

298  43.2 

2.44 

447 

0.59 

3095 

0.2917 

0.2881 

0.0504 

9.6160 

315  21.2 

4.03 

3.98 

0.70 

3100 

0.3453 

0.1664 

0.0448 

9.5866 

334    8.6 

5.85 

2.82 

0.76 

3105 

0.3548 

-0.0241 

0.0337 

9.5529 

355  54.2 

7.58 

+  ^.52 

0.72 

3110 

0.3072 

+04212 

-O.0172 

9.5194 

21  223 

8.27 

-  3.27 

+046 

8115 

0.1964 

0.2413 

+0.0026 

94947 

50  35.6 

6.33 

7J'0 

-0.09 

3120 

+0.0435 

0.3040 

0.0218 

9.4884 

82    3.5 

-1.45 

1044 

0.73 

3125 

-0.1223 

0.2922 

0.0356 

9.5035 

112  51.8 

+3.67 

8.78 

1.07 

3130 

0.2^8 

0.2151 

0.0415 

&J>3a3 

J40  33.3 

640 

5.26 

1.02 

3135 

0.3541 

+0.0979 

0.0399 

9.6677 

164  22.1 

6*83 

-  1.89 

0.77 

3140 

0.3952 

-0^0344 

0.0324 

9.6999 

184  45.2 

6.10 

+  0.53 

0.50 

3145 

0.3902 

0.1632 

0.0211 

9.6268 

902  31.5 

5.00 

2^ 

0.27 

3150 

0.3472 

0.2764 

+0.0077 

9.6472 

218  27.5 

3.87 

3.08 

*O.09 

3155 

0.2747 

0.3665 

-0.0064 

9.6609 

233  11.1 

2.79 

3.71 

+0.06 

3160 

0.1810 

0.4284 

0.0200 

9.6679 

247  13.5 

1.74 

4.13 

0.19 

3165 

-0.0741 

04590 

0.0321 

,9.6685 

261     1J2 

+0.71 

442 

0.31 

3170 

+Q.0381 

0.4562 

0.0419 

9.6625 

274  594 

-036 

4^7 

042 

3175 

0.1474 

04187 

0.0485 

9.6499 

989  34.2 

1^1 

4^ 

0.63 

3180 

0.2444 

0.3466 

0.0511 

9.6306 

305  15.8 

3i05 

4.33 

0.G4 

3185 

0.3180 

0.2420 

0.0488 

0.6048 

322  40.6 

4.74 

3.61 

0.73 

8190 

0.3553 

-0.1104 

0.0410 

0.5733 

342  34.5 

6.59 

+  2i)5 

0.76 

3195 

0.3429 

+0.0360 

0.0276 

9.5389 

5  46.3 

8.07 

-  0.85 

0.64 

820O 

0.2701 

0.1749 

-0.00$M 

9.5077 

82  49.7 

7.88 

5.10 

+0427 

3205 

+0.1394 

0.2752 

+0.0108 

9.4895 

63  14.9 

-4.61 

941 

-0.35 

3210 

-0.0249 

0.3082 

0.0282 

94922 

94  49.2 

+0.81 

10^2 

0*02 

3215 

0.1838 

0.2675 

0.0390 

9.5144 

124  34.0 

5.12 

745 

1.09 

3220 

-0.3055 

+0.1708 

+0.0417 

9.5471 

150  41.1 

46.79 

-  3.80 

-0.93 

* 

Koi 

'^•^ThtEpoc 

b  tf  (ha  2400,0G 

NHhdijofttM, 

r'rHtB  period  - 18 

58|  No^wjObi 

fflO. 
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MERCURY. 

I 

Dsjfl 

ftom 

Bpoeh. 

OD. 

y^ 

z. 

Lof 
Radius 
Vector.   ~ 

LoDgftodein 
Orbit. 

3223 

-0.3768 

+0.0448 

+0.0374 

9.5813 

O       1 

173    1.0 

+6.62 

-0.79 

-0.66 

3230 

0.3983 

-0.0879 

0.0281 

9.6116 

192  14.3 

5.67 

+1.25 

0.40 

3235 

0.3768 

0.2115 

0.0159 

9.6359 

209  10.7 

4.54 

24>4 

0.19  t 

1 

3240 

0.3208 

0.3161 

+0.0020 

9.6535 

224  33.2 

3.42 

3.36 

-0.C2  . 

3245 

0.2388 

0.3952 

-0.0120 

9.6645 

236  56.6 

2.36 

3.90 

+0.12 

3250 

0.1388 

0.4447 

0.0251 

9.6689 

252  50.0 

1.33 

4.26 

0.24 

3255 

-0.0287 

0.4620 

0.0364 

9.6666 

266  38.9 

+0.28 

4.49 

0.^ 

3260 

+0.0834 

0.4452 

0.0450 

9.6582 

280  48.6 

-0.86 

4.60 

0.47 

3265 

>I889 

0.3936 

0.0501 

9.6429 

295  46.6 

2.17 

4.51 

0.56 

3270 

0.2778 

0.3079 

0.0508 

9.6209 

312    5.3 

3.71 

4.11 

O.GB  • 

3275 

0.3383 

0.1912 

0.0463 

9.5926 

330  24.8 

5.49 

3.11 

0.75 

3280 

0.3570 

-0.0517 

0.0362 

9.5594 

351  33.2 

7.29 

+1.06 

0.74 

3285 

0.3206 

+0.0949 

0.0207 

9.5253 

16  17.3 

8.29 

-2.45 

0.53 

3290 

0.2231 

0.2222 

-0.0012 

9.4982 

44  51.9 

6.96 

6.92 

+0.04 

3295 

+0.0746 

0.2977 

+0.0184 

9.4879 

76    6.4 

-2.50 

9.96 

-0.62 

3300 

-0.0922 

0.3000 

0.0335 

9.4993 

107  16.0 

+2.65 

9.28 

1.04 

3305 

0.2389 

0.2335 

0.0410 

9.5270 

135  30.2 

6.10 

5.97 

1.05 

3310 

0.3407 

+0.1217 

0.0407 

9.5612 

160  11.0 

6.67 

-2.45 

0.63  ! 

3315 

0.3912 

-0.0094 

0.0342 

9.5942 

181-  9.1 

6.26 

-H).15 

0.55 

3320 

0.3943 

0.1399 

0.0234 

9.6222 

199  21.1 

5.21 

1.65 

0.31 

33^ 

0.3577 

0.2367 

+0.0103 

9.6439 

215  34.6 

4.06 

2.93 

-0.12 

3330 

0.2902 

0.3515 

-0.0037 

9.6568 

230  29.3 

2.96 

3.61 

+0.04 

3335 

-0.1999 

0.4190 

-O.0175 

9.6671 

244  37.2 

+1.94 

+4  07 

40.17 

VENUS 

;. 

Dsyt 

ROOi 

Epoch. 

X. 

y- 

Z. 

Log 
Radioa 
Vector. 

LoDgitodela 
Orbit. 

2965 

-0J2296 

+0.6807 

+0.0233 

9.^566 

108  34'.3 

+  7.51 

-22.26 

-0.76  : 

2970 

0.3232 

0.6411 

0.0281 

9.8564 

116  41.3 

10.56 

20.96 

0.92 

2975 

0.4103 

U.9000 

0.0324 

9.6564 

124  48.5 

13.44 

19.28 

1X6 

2960 

0.4893 

0.5248 

0U)359 

9.6564 

132  55.7 

16.02 

17.16 

1.16  ; 

2985 

0.5586 

0.4503 

0.0388 

9.6664 

141    2.9 

18.26 

14.74 

ija 

2990 

0.6166 

0.3668 

0.0409 

9.6565 

149    9.9 

20.17 

11.99 

1.34 

2995 

0.6625 

0.2761 

0.0421 

9.6567 

157  16.6 

21.64 

9.02 

1.36 

3000 

0.6952 

0.1798 

0.0426 

9.8569 

165  22.9 

22.67 

6.67 

1.39  1 

3005 

0.7141 

+0.0600 

0.0422 

9.8572 

173  28.6 

23.24 

-2.61 

1.37 

3010 

0.7188 

-0.0214 

0.0409 

9.8575 

181  33.7 

23.35 

+  0.69 

1.33 

3015 

0.7093 

0.1224 

0.0389 

9.8576 

189  36.0 

22.99 

3.r6 

1.96 

3020 

0.6659 

0.2209 

0.0360 

9.8582 

197  41.5 

22.17 

7.14 

1.17 

3025 

0.6489 

0.3151 

0.0325 

9.8586 

205  44.2 

90.92 

10.16 

1.05  « 

3030 

0.5993 

0.4032 

0.0263 

9.6590 

213  45.9 

19.27 

12.r6 

0.91    1 

3035 

0.5379 

0.4833 

0.0236 

9.6594 

221  46.9 

17.24 

16.46 

0.76 

3040 

0.4660 

0.5541 

0.0184 

9.8596 

229  46.6 

14.69 

17.71 

0.59 

3045 

0.3850 

0.6140 

0.0129 

9.6602 

237  45.9 

12.27 

19.57 

041 

3050 

0.2965 

0.6620 

0.0071 

9.6606 

245  44.0 

9.43 

21.05 

0.S3 

3055 

0.2025 

0.6973 

+0.0012 

9.6610 

253  41.4 

6.42 

22.12 

-0.04 

3060 

0.1044 

0.7191 

-0.0048 

9.6613 

261  38.0 

3.30 

22.75 

+0.15 

3065 

-0.0043 

0.7270 

0.0106 

9.8616 

269  34.0 

+  0.13 

22.r6 

0.34 

3070 

+0.0058 

0.7210 

0.0163 

9.6616 

277  29.4 

-  3.02 

22.73 

OJiS 

3075 

+0.1942 

-0.7011 

-0.0216 

9.6620 

285  24.3 

-  6.11 

+22.08 

+0.68  || 

NoTt.^  The  ^oeh  k  the  M0O,00OCh  day or«he  Joltaai  Period  «  1868,  November4ft. 
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VENUS 

1 

fivm 
1  ICpoeh. 

X. 

If- 

Z. 

Lof 
lUdliM 
Yacttv* 

Loocltiid*  ia 
OrUk. 

*« 

-h" 

*• 

-H^- 

3080 

+0.2888 

-0.6678 

-0.0266 

9.8622 

O       1 

293  16.6 

-  9.08 

+21.01 

+0.84 

3065 

0.3778 

0.6217 

0.0310 

9iS622 

301  13.1 

11.87 

19.55 

0.97 

3090 

0.4597 

0.5638 

0.0346 

9.8623 

309    7.3 

14.45 

17.72 

1.09 

3095 

0.5327 

04950 

0.0380 

9.8623 

317    1.5 

16.75 

15.56 

1.19 

3100 

0.5956 

0.4168 

0.0404 

9.8622 

324  55.6 

16.73 

13.11 

1.27 

3105 

0.6471 

0.3306 

0.0421 

9.8620 

332  50.3 

20.37 

1041 

1.32 

3110 

0.6861 

0.2381 

0.0429 

.   9.6618 

340  45.2 

21.63 

7.51 

1.35 

3115 

0.7120 

0.1410 

0.0430 

9.6616 

346  40.5 

2246 

445 

1.36 

3120 

0.7243 

-OU)412 

0.0422 

9.8613 

356  364 

224)1 

+  1.30 

1.33 

3125 

0.7226 

+0.0594 

0U)406 

9.8610 

4  33.0 

224)1 

-  1.88 

1.29 

3130 

0.7070 

0.1569 

0.0382 

9.8607 

12  30.3 

22.47 

5.05 

1.21 

3135 

0.6776 

0.2552' 

0.0350 

9.6603 

20  26.5 

21.59 

6.13 

1.12 

3140 

0.6351 

0.3467 

0.0313 

9.6699 

26  274 

20.30 

11.08 

1.00 

3145 

0.&803 

04314 

0.0266 

9.6596 

86  27.3 

18.60 

13.63 

0.86 

3150 

0.5142 

0.6077 

0.0219 

9.6591 

44  26.1 

16.52 

16.31 

0.70 

3155 

0.4380 

0.5740 

0.0165 

9.6587 

52  29.6 

14.42 

18..50 

0.53 

3160 

0.3532 

0.6^J1 

0.0109 

9.8583 

60  324 

1141 

20.33 

0.35 

3165 

0.2615 

0.6718 

-0.0050 

9.8579 

68  35.9 

847 

21.77 

+0.16 

3170 

0.1646 

0.7013 

+0.0010 

9.8575 

76  40.1 

5.35 

22.78 

-0.03 

3175 

+0.0654 

0.7169 

0.0070 

9.8572 

84  45.1 

-  2.10 

23.34 

0.22 

3180 

-0.0369 

0.7183 

0.0129 

9.6570 

92  50.6 

+  1.20 

23.42 

042 

3165 

0.1376 

0.7055 

04)164 

9.8567 

100  67.0 

4.49 

23.04 

0.60 

3190 

0.2355 

0.6786 

0.0237 

9.8566 

109    3.6 

7.70 

2219 

0.77 

3I1K> 

0.3287 

0.6383 

0.0284 

9.8564 

117  10.6 

10.75 

20.89 

0.93 

3200 

0.4154 

0.5852 

0.0326 

9.6564 

125  17.6 

13.60 

19.16 

1.C6 

3205 

0.4939 

0.52J5 

0.0361 

9.6564 

133  25.0 

16.16 

17.04 

1.18 

3210 

0.5624 

0.4454 

0.0389 

9.6564 

141  32.2 

1841 

14.58 

1.27 

3215 

0.6198 

0.3615 

0.0410 

9.6566 

149  39.2 

20.27 

11.62 

1.34 

322:) 

0.6649 

0.2703 

0.0422 

9.6567 

1.57  45.9 

21.71 

6.83 

1.36 

3225 

0.6968 

0.1738 

0.0426 

9.6569 

165  52.1 

22.72 

5.67 

1.39 

3230 

0.7148 

+0.0736 

0.0421 

9.6572 

173  57.8 

23.27 

-240 

1.37 

3235 

0.7186 

-0.0276 

0.0406 

9.6575 

182    2.6 

23.34 

+  0.90 

1413 

3240 

0.7063 

0.1285 

0.0387 

9.8579 

190    7.1 

22.95 

4.16 

1.25 

3245 

0.6840 

0.2268 

0.0356 

9.8562 

196  10.6 

22.11 

7.33 

1.16 

3250 

0.6463 

0.3207 

0.0323 

9.6o6d 

206  13.2 

20.63 

10.34 

1.04 

3255 

0.5958 

0.4063 

0.0281 

9.6590 

214  14.9 

19.15 

13.12 

0.90 

3260 

0.5338 

0.4879 

0.0233 

9.8595 

222  15.7 

17.11 

15.64 

0.75 

3265 

0.4613 

0.5560 

0.0181 

9.8599 

230  15.6 

14.74 

17.84 

0.56 

3270 

0.3798 

0.6173 

0.0126 

9.8603 

236  14.6 

12.11 

19.67 

040 

3275 

0.2910 

0.6646 

0.0068 

9.8607 

246  12.7 

9.25 

21.13 

0.21 

3280 

0.1966 

0.6090 

+0.0006 

9.8610 

254  10.0 

6.23 

22.17 

-0.03 

3235 

-0-0983 

0.7200 

-0.0051 

9.6613 

262    6.6 

+  3.11 

22.78 

+0.16 

3290 

+0.0018 

0.7270 

0.0110 

9.6616 

270    2.5 

-  0.05 

22.96 

0.35 

3295 

0.1019 

0.7202 

0.0166 

9.8618 

277  57.9 

3121 

22.70 

0.52 

3300 

0.2000 

0.6995 

0.0219 

9.6620 

285  52.7 

6.30 

22.02 

0.69 

3305 

0.2944 

0.6654 

0.0266 

9.8622 

293  47J2 

9.26 

20.93 

0.84 

3310 

0.3802 

0.6185 

0.0312 

9.8623 

301  41.5 

12.04 

19.45 

0.98 

3315 

0.4644 

0.5599 

0.0350 

9.8623 

309  35.7 

14.60 

17.60 

1.10 

3323 

0.5369 

04905 

0.0381 

9.8623 

317  20.9 

16.88 

15.42 

1.20 

3325 

0.5991 

0.4118 

0.0405 

9.8622 

325  24.1 

18.65 

12.95 

1.26 

3330 

0.6496 

0.3251 

0.0421 

9.6620 

333  18.7 

2046 

10.24 

1.33 

33% 

+0.6881 

-0.2323 

-0.0430 

9.8618 

341  13.6 

-21.65 

+  7.33 

+1.36 
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THE  EARTH. 

( 
1 

Dayfl 

from 

Bpoeh. 

X. 

y- 

Z. 

lUdiiM 
Tvocor. 

Longitude  in 
Orbit. 

V 

-h" 

,206'J 

-0.0450 

+0.9822 

0.0000 

9.9927 

O       1 

92  37.4 

+  0.63 

-13.78 

04)0 

2J70 

0.2181 

0.9587 

9.9927 

102  48.8 

3.06 

13.45 

* 
1 

2:)80 

0.3844 

0.9053 

9.9928 

113    0.5 

5.39 

12.70 

1 

2:n)0 

0.5389 

0.8241 

9.9032 

123  11.1 

74>4 

11.52 

3000 

0.6766 

0.7170 

9.9938 

133  20.3 

9.40 

9.98 

3010 

0.71)36 

0.5880 

9.9946 

143  27.7 

10.99 

8.14 

3020 

0.8S64 

0.4410 

9.9956 

1.53  32.7 

12.19 

6.C6 

3030 

0.9520 

0.2804 

9.9966 

163  35.0 

13.00 

3.83 

3040 

0.9887 

+0.1114 

9.9977 

173  34.2 

13.40 

-  1.51 

3050 

0.9959 

-0.0609 

9.9990 

183  30.0 

13.38 

+  04« 

3060 

0.9736 

0.2314 

0.0002 

193  22.4 

12.97 

3.09 

3070 

0.0225 

0.3951 

0.0015 

203  11.3 

12.19 

5.22 

3080 

0.8443 

0.5471 

0.0026 

212  56.9 

11.06 

7.17 

3000 

0.7417 

0.6833 

0.0037 

222  39.5 

9.63 

8.89 

3100 

0.6179 

0.8000 

0.0047 

232  19.3 

74)6 

10.33 

3110 

0.4764 

0.8939 

0.0056 

241  56.6 

6.11 

11.47 

3120 

0.3214 

0.9623 

0.0063 

251  31.9 

4.11 

12.29 

3133 

-  0.1573 

1.0034 

0.0068 

261    5.6 

+  2.01 

12.77 

3140 

+  0.0113 

14)163 

0.0071 

270  38.2 

-  0.14 

124)0 

3150 

0.1795 

1.0006 

0.0072 

280  10.2 

2J28 

12.70 

3160 

0.3427 

0i)568 

0.0071 

289  42.2 

4.36 

12.16 

3170 

0.4963 

0.8863 

O.0068 

299  14.7 

6.32 

11.28 

3180 

0.6359 

'  0.7908 

0.0064 

308  48.3 

6.12 

1010 

3190 

0.7576 

0.6728 

0.0057 

318  23.4 

9.72 

8.63 

3200 

0.8577 

0.5357 

0.0048 

328    0.5 

114)7 

6.91 

3210 

0.9333 

0.3834 

0.0039 

337  40.0 

12.13 

44)8 

3220 

0w9622 

0.2201 

O.0026 

347  22.4 

12.86 

2.88 

3230 

1.0026 

-0.0503 

0.0016 

357    7.8 

13.23 

+  0.66 

3240 

0.9936 

+0.1210 

0.0004 

6  56.4 

13.22 

-  1^1 

3250 

0.9554 

0.2886 

9.9991 

16  48.4 

12.82 

3.67 

3260 

0.8888 

0.4476 

9.9979 

26  43.8 

12.03 

6.06 

3270 

0.7956 

0.5932 

9.9967 

36  42.6 

10.86 

8.10 

3280 

0.6784 

0.7210 

94)956 

46  44.5 

9.33 

94)2 

.3290 

O.5I06 

0.8268 

94)947 

66  49.2 

T.48 

1U4S 

3300 

0.3863 

0.9072 

0.9939 

66  56.3 

5.S7 

1M3 

3310 

0.2201 

0.9596 

9.9932 

77    5.3 

3.06 

13.42 

3320 

+  0.0470 

0^1824 

9.9928 

87  15.8 

-0.66 

13.78 

3330 

-  0.1876 

+0.0750 

0.0000 

9.9ni7 

97  27.4 

+  IJ^ 

.-I3j66 

0.00 

MARS 

. 

Dsji 

ftom 

Ipooh. 

X, 

!f' 

z. 

Taolor. 

Looffltadeln 
OrMt 

2060 

-0.3374 

+1.5674 

+0.0417 

0.2052 

O       1 

102    9.8 

+0.15 

-0.67 

-0429 

2U70 

0.4671 

1.5444 

0.0443 

0.2079 

106  50.6 

0.20 

0.65 

04)8 

2380 

0.5935 

1.5097 

0.0467 

0.2102 

111  28.1 

0.25 

0.G2 

04)8 

2990 

0.7157 

1.4648 

0.0487 

0.2124 

116    2.7 

0.29 

0.60 

0.08 

3000 

0.8330 

1.4101 

0.0503 

0.2144 

120  34.6 

0.33 

0.57 

04)8 

3010 

0.9448 

1.3460 

0.0516 

0.2162 

125    4.1 

0.37 

0.53 

o.xa 

3020 

1.0503 

1.2727 

0.0526 

0.2177 

129  31.6 

OUl 

04)0 

04^ 

3030 

-1.1487 

+1.1910 

+04)533 

0.2190 

133  57.4 

+0.45 

-0.46 

-4U)8   1 
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• 

MARS 

• 

Thy 

from 

Epoch. 

X. 

y- 

Z. 

Log 
Radhn 
y«etor. 

LoDgltiide  in 
Orbit. 

z. 

'  3040 

-1.2397 

+1.1018 

+0.0536 

0.2200 

138°2l'.9 

+0.48 

-0.43 

-0.02 

i  3050 

1.3230 

1.0056 

0.0535 

0.2206 

142  45.2 

0.51 

0.39 

0.02 

30^ 

1.3078 

0.9029 

0.0531 

0.2213 

147  7.7 

0.54 

0.35 

0.02 

3070 

1.4636 

0.7943 

0.0524 

0.2216 

151  29.8 

0.56 

0.30 

0.02 

30S0 

1.5198 

0.6806 

0.0513 

0.2216 

156  51.7 

0.68 

0.26 

0.C2 

{  3090 

1.5663 

0.5625 

0.0499 

0.2213 

160  13.8 

0.60 

0.22 

0.02 

3100 

1.6329 

0.4408 

0.0482 

0.2208 

164  36.4 

0.62 

0.17 

0.02 

3110 

1.62!»1 

0.3162 

'  0.0462 

0.2200 

168  59.8 

0.63 

0.12 

0.02 

3123 

1.6448 

0.1894 

0.0438 

0.2190 

173  24.4 

0.64 

0.07 

0.02 

3130 

1.6496 

+0.0615 

0.0412 

0.2177 

177  50.4 

0.65 

-0.02 

0.02 

3140 

1.6437 

-0.0667 

0.0384 

0.2162 

182  18.0 

0.65 

+0.03 

0.02 

3150 

1.6269 

6.1944 

0.0353 

0.2144 

186  47.6 

0.65 

0.08 

0.01 

3160 

1.5990 

0.3208 

0.0319 

0.2124 

191  19.6 

0.65 

0.13 

0.01 

3170 

1.5601 

0.4450 

0.0283 

0.2101 

195  54.4 

0.65 

0.18 

0.01 

3180 

1.5104 

0.5661 

0.0243 

0.2076 

200  32.2 

0.64 

0.24 

0.01 

3190 

1.4501 

0.6S33 

0.0203 

0.2049 

205  13.3 

0.62 

0.29 

0.01 

3200 

1.3796 

0.7956 

0.0163 

0.2020 

209  58.0 

0.60 

0.35 

0.01 

3210 

1.2991 

0.9022 

0.0121 

0.1990 

214  46.5 

0.58 

0.40 

-0.01 

3220 

1.2088 

1.0020 

0.0077 

0.1958 

219  39.2 

0.55 

0.46 

0.00 

3230 

1.1091 

1.0940 

+0.0034 

0.1924 

224  36.5 

0.52 

0.52 

0.00 

3240 

1.0006 

1.1774 

-0.0010 

0.1889 

229  38.6 

0.48 

0.57 

0.00 

3^0 

0.8842 

1.2514 

0.0064 

0.1853 

234  45.6 

0.43 

0.62 

0.00 

3269 

0.7607 

1.3151 

0.0097 

0.1816 

239  57.8 

0.38 

067 

0.00 

3270 

0.6307 

1.3676 

0.0140 

0.1778 

245  15.4 

0.33 

0.71 

+0.01 

3280 

0.4952 

1.4083 

0.0181 

0.1740 

250  38.5 

0.26 

0.75 

0.01 

3290 

0.3554 

1.4367 

0.0221 

0.1703 

256  7.3 

0.19 

0.78 

0.01 

3300 

0.21^ 

1.4521 

0.0259 

0.1666 

261  41.8 

0.12 

0.81 

0.01 

3310 

-0.0676 

1.4538 

0.0294 

0.1630 

267  22.0 

+0.04 

0.83 

0.02 

3320 

+0.0784 

1.4411 

0.0327 

0.1595 

273  7.8 

-0.05 

0.85 

0.02 

3330 

+0.2249 

-1.4132 

-0.0357 

0.1562 

278  59.1 

-0.14 

+0.85 

+0.02 

J 

UPITE 

R. 

tram 
Bpodi. 

0?. 

Z. 

lUdhu 
Vector. 

LoDgltndt  In 
Orbit. 

2960 

+3.31747 

-3.84244 

-0.06136 

0.70559 

O   1   M 

310  48  48 

-114.56 

+132.69 

+2.12 

2970 

3.37343 

3.78909 

0.06282 

0.70531 

311  41  8 

116.72 

131.10 

2.17 

2380 

3.42826 

3.73449 

0.06425 

0.70500 

312  33  32 

118.86 

129.48 

2.23 

2990 

3.48264 

3.67941 

0.06568 

0.70472 

313  26  0 

120.98 

127.81 

2.28 

3000 

3.53623 

3.62350 

0.06709 

0.70445 

314  18  32 

123.07 

126.11 

2.33 

3010 

3.58901 

3.56676 

0.06848 

0.70418 

315  11  7 

125.14 

124.36 

2.39 

3020 

3.64098 

3.50920 

0.06986 

0.70392 

316  3  47 

127.19 

122.58 

2.44 

3030 

3.69211 

3.45084 

0.07123 

0.70365 

316  56  31 

129.21 

120.76 

2.49 

3040 

3.74240 

3.39170 

0.07Jr>7 

0.70339 

317  49  18 

131.20 

118.91 

2.54 

3050 

3.79183 

3.33177 

0.07390 

0.70313 

318  42  9 

133.17 

117.01 

2.60 

3060 

3.84038 

3.27107 

0.07522 

0.70287 

319  35  4 

135.11 

115.09 

2.65 

3070 

3.88805 

3.20063 

0.07652 

0.70263 

3S0  28  3 

137.03 

113.12 

2.70 

3080 

3.93483 

3.14743 

0.07779 

0.70238 

321  21  5 

138.92 

111.12 

2.75 

3090 

3.96069 

3.08452 

0.07905 

0.70213 

322  14  11 

140.76 

109.09. 

2.80 

1  3100 

+4.08561 

-3.02089 

-0.08029 

0.70189 

323  7  21 

-142.61 

+107.01 

+2.84 
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- 

JUPITER. 

D»]rii 

fhmi 
Bpoch. 

X. 

y- 

z. 

Lof 

Radiofl 
y«ctor. 

Longltiidein 
OrbiL 

3110 

+4.06964 

-2.95655 

-0.08151 

0.70164 

O         1        M 

324    0  34 

+14441 

+104.91 

1 

+2.89  1 

3123 

4.11270 

2.89154 

0.08271 

0.70141 

324  53  51 

146.18 

1C2.77 

24t4   ' 

3130 

4.15481 

2.82585 

0.08390 

0.70117 

325  47  11 

147.91 

100.60 

1J19 

3140 

4.19595 

2.75949 

0.08507 

0.70094 

326  40  35 

149.62 

98.40 

3X3  1 

3150 

4.23610 

"   2.69250 

0.08621 

0.70071 

327  34    2 

1514K) 

96.16 

3X8  : 

3163 

4.27526 

2.62487 

0.08733 

0.70049 

328  27  32 

152.92 

93.89 

3.12 

3170 

4.31342 

2.55662 

0.08844 

0.70027 

329  21    6 

154  J>2 

91.59 

3.17 

3130 

4.35056 

2.48778 

0.08953 

0.70005 

330  14  4a 

156.09 

69.26 

3.21    i 

3190 

4.38668 

2.41834 

0.09a59 

0.69983 

331    8  23 

157.62 

66.89 

3.26 

3200 

4.42177 

2.84834 

0.09163 

0.6.0962 

332    2    7 

159.11 

84.50 

3.30 

1 

3210 

4.45582 

2.27778 

0.09265 

0.69941 

332  55  53 

160u>7 

82X8 

3.34  1 

3220 

4.48881 

2.23669 

0.09365 

0.69921 

333  49  43 

161.98 

79.63 

3.38 

3230 

4.52374 

2.13507 

0.09463 

0.69901 

334  43  35 

163.36 

77.15 

342 

3240 

4.55161 

2.06295 

0.09558 

0.69881 

335  37  31 

164.70 

74.65 

346  1 

3250 

4.58140 

1.99034 

0.09651 

0.69862 

336  31  29 

166.00 

72.12 

3.50  ! 

r 

3260 

4.61009 

1.91727 

0.09742 

0.69843 

337  25  30 

167.26 

69J>6 

3.53  1 

3270 

4.63770 

1.84373 

0.09830 

0.6:)825 

338  19  34 

168.47 

66.98 

3.57  ! 

32iO 

4.66420 

1.76975 

0.09916 

0.63807 

339  13  41 

169.64 

64.37 

3.61   1 

3200 

4.6S958 

1.69535 

0.10000 

0.63789 

340    7  51 

170.77 

61.74 

3.64 

3300 

4.71385 

1.62355 

0.10081 

0.69772 

341    2    3 

171.87 

59.08 

3.68  1 

3310 

4.73700 

1.54536 

0.10160 

0.69755 

341  56  17 

172.91 

56.41 

3.71 

3320 

4.75902 

1.46980 

0.10237 

0.69739  ' 

342  50  34 

173.91 

53.71 

3.74 

3333 

+4.77989 

-1.39389 

-0.10311 

0.6!)723 

343  44  54 

-174.86 

+  50  99 

+3.77 

S 

ATUR^ 

J. 

from 
Bpoeb. 

S. 

y- 

Z. 

Loff 
Radiofl 
TMttor. 

LoDcltiidtin 
OrMt. 

«• 

-H^- 

1 

—  —  z. 

2960 

-^.81428 

-7.15589 

+0.39220 

0.99516 

O       1       u 

226  22  50 

+9.53 

+10.00 

-0.55 

2J70 

6.77676 

7.19431 

0.39133 

0.99525 

226  41  29 

9.47 

10.05 

0.55 

2380 

6.73904 

7.23251 

0.39044 

0.99534 

227    0    8 

9.41 

10.10 

0.55 

2^90 

6.701 12 

7.27048 

0.38954 

0.99543 

227  18  46 

9.35 

10.15 

OSA 

3000 

6.66299 

7.30823 

0.38863 

0.99552 

227  37  24 

9.29 

10.19 

0.54   , 

3010 

6.62466 

7.34576 

0.38771 

0.99561 

227  56    1 

9.23 

10.24 

0.54   t 

3020 

6.58613 

7.38307 

0.38678 

0.99569 

228  14  38 

9.17 

10.28 

0.54 

3330 

6.54740 

7.42015 

0.38584 

0.99578 

228  33  14 

9.11 

10.33 

C.54 

3040 

6.50847 

7.45701 

0.38489 

0.99587 

228  51  50 

9.06 

10.37 

0X4 

3350 

6.46934 

7.49364 

0.38392 

0.99595 

229  10  ^ 

9.00 

10.42 

0.54 

3360 

6.43001 

7.53004 

0.38293 

0^)9604 

229  29    0 

8.94 

1046 

0.53 ; 

3070 

6.39049 

7.56621 

0.38197 

0.99613 

229  47  35 

8.88 

10.51 

0J>3 

3080 

6.35078 

7.60215 

0.38097 

0.99621 

230    6    9 

8.81 

10.55 

0.53 

3090 

6.31087 

7.63786 

0.37996 

0.99630 

230  24  43 

8.75 

10.60 

0.53 

3100 

6.27078 

7.67334 

0.37894 

0.99638 

230  43  16 

8.69 

10.64 

0J»3  ! 

3110 

6.23050 

7.70859 

0.37791 

0.99646 

231     1  49 

8.63 

10.68 

osa 

3120 

6.10003 

7.74360 

0.37687 

0.99655 

231  20  21 

8.57 

10.72 

0.52 

3130 

6.14937 

7.77838 

0.37581 

0.99663 

231  38  53 

&5I 

10.76 

OJiS 

3140 

6.10853 

7.81292 

0.37474 

0.<)967l 

231  57  24 

8.45 

10.81 

0.52 

3150 

6.06750 

7.84722 

0.37366 

0.99679 

232  15  55 

8.39 

10.85 

0.5S 

3163 

6.02629 

7.88128 

0.37257 

0.99687 

232  34  25 

8.33 

10.89 

0.51   1 

1     3170 

-6.98490 

-7.9151 1 

+0.37147 

0.99695 

232  52  55 

+8.27 

+104)3 

^.51   ' 
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- 

SATURN. 

firom 
Spooh. 

0?. 

y- 

Z. 

Log 
y«ctor. 

Loiigltiidatn 
OrUt. 

3180 

-5.94333 

-7.94870 

+0.37036 

0.99703 

O       1       /I 

233  11  25 

+8.20 

+10.97 

-0.51 

3190 

6.90158 

7.98205 

0.36924 

0.99711 

233  29  54 

8.14 

11.01 

0.5  L 

3200 

5.85965 

8.01515 

0.36810 

0.99719 

233  48  23 

8.08 

11.05 

0.51 

3210 

5.81754 

8.04801 

0.36695 

0.99727 

234    6  51 

8.02 

11.09 

0.51 

3220 

5.77526 

8.08063 

0.36579 

0.99734 

234  25  19 

7.95 

11.13 

0^ 

3230 

5.73281 

8.U300 

0.36462 

0.99742 

234  43  47 

7.89 

11.17 

0.50 

3240 

5.69019 

8.14513 

0.36344 

0.99750 

235    2  14 

7.83 

11.20 

0.50 

3250 

5.64740 

8.17701 

0.36225 

0.99757 

235  20  41 

7.77 

11.24 

0.50 

39G9 

8.60444 

6.20865 

0.36105 

0.997© 

235  39    7 

7.70 

11.28 

0.50 

3270 

5.56131 

8.24004 

0.35984 

0.99772 

235  57  33 

7.64 

11.32 

0.49 

3230 

5.51802 

8.27119 

0.35862 

0.99780 

236  15  58 

7.58 

11.36 

049 

3290 

5.47456 

8.30209 

0.35739 

0.99787 

236  34  23 

7.51 

1140 

049 

3300 

543094 

8.33274 

0.35614 

0.99794 

236  52  48 

7.45 

11.43 

049 

3313 

5.38716 

8.36314 

0.35488 

0.99801 

237  11  12 

7.39 

11.47 

0.49 

3320 

5.34321 

8.39328 

0.35362 

0.99809 

237  29  36 

7.32 

11.50 

048 

3330 

5.29910 

8.42317 

0.35235 

0.99816 

237  48    0 

7.26 

11.54 

048 

3340 

-5.25484 

-8.45281 

+0.35106 

0.99823 

238    623 

+7.19 

+114>7 

-0.48 

I 

JRANU 

S. 

tttm 
Spoeb. 

X. 

y- 

z. 

RaydSoi 
Ttotor. 

LoDgltadtin 
Ortalt. 

2360 

-2.03189 

+18.76705 

+0.10020 

1.27594 

O      1       u 

96  10  46 

+0.06 

-0.53 

0.00 

3300 

2.18950 

18.74222 

0.10214 

1.27577 

96  39  48 

0.06 

0.53 

0.00 

3040 

2.34699 

18.71613 

0.10407 

1.27561 

97    8  51 

0.07 

0.53 

0.00 

3080 

2.50433 

18.68873 

0.10600 

1.27545 

97  37  56 

0.07 

0.53 

0.00 

3120 

2.66153 

18.66002 

0.10792 

1.27530 

98    7    3 

0.08 

0.53 

0.00 

3160 

2.81851 

18.63001 

0.10964 

1.27514 

98  36  11 

.0.08 

0.53 

0.00 

3200 

2.97533 

18.59870 

0.11175 

1.27498 

99    5  20 

0.08 

0.53 

0.00 

3210 

3.13197 

18.56607 

0.11364 

1.27482 

99  34  31 

0.09 

0.53 

0.00 

3280 

3.28838 

18.53211 

0.11554 

1.27467 

100    3  43 

0.09 

0.53 

0.00 

3320 

3.44458 

18.49683 

0.11743 

1.27451 

100  32  57 

0.10 

0.53 

0.00 

3360 

-3.60054 

+18.46022 

+0.11930 

1.27435 

101    2  12 

+0.10 

-0.53 

0.00 

N 

EPTUl 

^E. 

• 

frooi 
Bpoeh. 

X. 

y- 

z. 

lUdiof 
Teotor. 

LoDgitadeln 
Orbii. 

2960 

+29.1956 

46.1011 

-0.8165 

1.47476 

O         1 

11  49.0 

.  -0.28 

-0.06 

+0.01 

3000 

29.1690 

6.2248 

0.8183 

1.47476 

12    3.6 

0.28 

0.06 

0.01 

3040 

29.1418 

6.3485 

0.8202 

1.47475 

12  18.2 

0.28 

0.06 

0.01 

3380 

29.1141 

6.4721 

0.8220 

1.47474 

12  32.8 

0.28 

0.06 

0.01 

3120 

29.0860 

6.5956 

0.8238 

1.47474 

12  474 

0.28 

0.06 

0.01 

3160 

29.0573 

6.7190 

0.82S6 

1.47473 

13    2.0 

0.28 

0.06 

0.01 

3230 

29.0280 

6.8423 

0.8274 

1.47473 

13  16.6 

0.28 

0.06 

0.01 

3240 

29.9982 

6.9655 

0.8292 

1.47472 

13  31.2 

0.28 

0.06 

0.01 

3280 

28.9679 

7.0886 

0.8310 

147471 

13  45.8* 

0.28 

0.07 

0.01 

3320 

+28.9370 

+7.2115 

-0.8327 

1.47471 

14    0.4 

-0.28 

-0.07 

+0.01 

Non.  —  TlM  Xpoeh  !■  the  2100,000th  <Uj  of  the  JaU«ii  Ptriod  -  1868,  Norunbtr  16. 
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INCLINATIONS  AND  NODES. 


PlttMlS. 


Metcniy 
Veniu  . 
Man 
^apiter  . 
Satom  . 
Uraiiiis  . 
Neptune 


laeUmtion. 


8.8 


o      I 

7    0 

3  23  96^ 

1  51    2.1 

1  18  39.5 

2  29  21.2 

0  46  29.8 

1  46  294) 


in  100 


LoocitadaoT 


-H)^1952 
-H).01195 
— 0.00586 
—0.05689 
—0.03824 
-H)U)0834 


46  39  20 
75  25  35 
48  27  42 
99    1  38 

112  24  8 
73  16  44 

130  12    8 


ialOO 


11.639 
9J001 
7.579 

9sm 

8.570 
4.898 


LdGABITHMS  OF  MASSES. 


Son's  >«  1. 


Mereiny,   93.3129 
VenoB,       944089 


The  Earth,  94.44985 
Biars,  93«57176 


Japiter,     96.979689 
Sattum,      96.45573 


Uranns,     95.60371 
Keptnne,    95.72630 


^taMHM^ 
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ECLIPSES   IN    1867. 


Lr  the  year  1867  there  will  be  iPonr  Eclipses;  two  of  the  Sun,  and  two  of  the  Moon. 

1.  An  Annnlar  Eclipse  of  the  Son,  March  5,  1867|  invisible  at  Washington,  with  the 

following  elements :  — 

d     h  m     ■ 
Washington  mean  time  of  ^  in  Right  Ascension,  March    5  17  4  46.1. 


Sun's  and  Moon's  B.  A.     23    6  15.98 


Hourly  Motions 
Hourly  Motion 


9J2n  and  127*.78 


0l58!l 


u  u 

True  Semidiameter 

u  u 


-hlO  3.7 
16  6.9 
15  36.8 


Sun's  Declination  —  5  45  19.8 

Moon's  Declination  —  4  59  7.9 

Sun's  Equa.  Hor.  Par.  8.6 

Moon's  Equa.  Hor.  Par.  57  18.7 

From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  March  5"*  14**  8".4,  Washington  mean  time,  in  longi- 
tude 29r  54'.4  West  from  Washington,  and  in  latitude  12""  42'.6  North. 

Central  Eclipse  begins  on  the  Earth  15^  28".0,  in  longitude  315""  17M  West  from 
Washington,  and  in  latitude  33^  32'.5  North. 

Central  Edipee  at  Noon  17^  4"'.8,  in  longitude  253**  18'.  1  West  from  Washington, 
and  in  latitude  48^  29^.5  North. 

Central  Eclipse  ends  on  the  Earth  17^  48*.4,  in  longitude  188^  2'.8  West  from 
Washington,  and  in  latitude  67**  1T.6  North. 

Eclipse  ends  on  the  Earth  19^  8».0,  in  longitude  200''  12'.7  West  from  Washington, 
and  in  latitude  46^  48'.6  North. 


DATA  FOB  COMPUTING  THE  ECLIPSE  FOB  ANT  PLACE,  FOR  PENUMBBA. 


Wuih. 
ICTioM. 


h  m 

14  0 
14  10 
14  20 
14  30 
14  40 

14  50 

15  0 
15  10 
15  20 
15  30 


A. 


1.58968 
1.50367 
1.41765 
1.33163 
1.24561 
1.15958 
1.07355 
0.98752 
0.90149 
0.81545 


-hO.87455 
0.90099 
0.92743 
0.95386 
0.98030 
1.00673 
1.03316 
1.05960 
1.08603 

-hl.ll246 


o. 

kgi. 

lOf  f. 

—9.02 

lof  H. 

—8.98 

9.99 

9.99 

—0.23573 

7558 

7974 

4675 

4404 

0.20928 

7561 

7976 

4488 

4198 

0.18282 

7563 

7978 

4301 

3993 

0.15636 

7565 

7980 

4114 

3787 

0.12990 

7567 

7982 

3927 

3582 

0.10344 

7569 

7984 

3739 

3376 

0.07698 

7571 

7986 

3552 

3170 

0.05052 

7573 

7988 

3364 

2964 

—0.02405 

7575 

7990 

3177 

2758 

-h0.00242 

7577 

7992 

2989 

2552 

207  d 
209  35 
212  6 
214  36 
217  6 
219  36 
222  6 
224  36 
227  6 
229  36 


II 
57.2 

59.4 

1.6 

3.8 

6.0 

8.2 

10.4 

12.5 

14.7 

16.9 
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ANNULAR  ECLIPSE 

or 

MARCH  5,  1867. 
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DATA  FOB  COMPUTIKQ  THE  ECLIPSB  FOB  ANY  PLACE,  FOB  PSNUMBBA. 

M.I!me. 

A. 

B. 

o. 

kgi. 

k)gF. 

logo. 

—9.02 

lof  H. 

—8.98 

M 

h     m 

9.99 

O          1           II 

15  40 

—0.72941 

4-1.13890 

4-0.02888 

7580 

7994 

2801 

2346 
2139 

232    6  19.1 

15  50 

0.64337 

1.16533 

0.05535 

7582 

7996 

2614 

234  36  21.3 

16     0 

0.55732 

1.19176 

0.08182 

7584 

7997 

2426 

1933 

237    6  23.5 

16  10 

a47128 

1.21820 

0.10829 

7586 

7999 

2238 

1726 

239  36  25.7 

16  20 

0.36523 

1.24463 

0.13476 

7588 

8001 

20501 

1519 

242    6  27.9 

16  30 

0.29918 

1.27106 

0.16123 

7590 

8003 

1861 

1313 

244  36  30.1 

16  40 

0.21313 

1.29750 

0.18770 

7592 

8005 

1673!     1 106 

247    6  32.3 

16  50 

a  12708 

1.32393 

0.21417 

7594 

8007 

1485     0899 

249  36  34.5 

17     0 

—0.04103 

1.35036 

0.24064 

7596 

8009 

12961 

0692 

252    6  36.8 

17  10 

-h0.04502 

1.37680 

0.26711 

7598 

8011 

1108 

0485 

254  36  39.0 

17  20 

0.13107 

1.40323 

0.29359 

7600 

8013 

0919 

0277 

257     6  41.2 

17  30 

0^21713 

1.42966 

0.32007 

7603 

8015 

0731 

•070, 

259  36  43.4 

17  40 

0.30318 

1.45609 

0.34655 

7605 

8017 

0542 

9862 

262    6  45.6 

17  50 

0.38923 

1.48252 

0.37303 

7607 

8018 

0353 

9655 

264  36  47.8 

18     0 

0.47528 

1.50895 

0.39951 

7609 

8020 

•164 

9447 

267    6  50.0 

18  10 

0.56133 

1.53539 

0.42599 

7611 

8022 

9975 

9239 

269  36  52.2 

18  20 

0.64738 

1.56182 

0.45248 

7613 

8024 

9786 

9031 

272     6  54.4 

18  90 

0.73342 

1.58825 

0.47897 

7615 

8026 

9596 

8823 

274  36  56.6 

18  40 

as  1947 

1.61468 

0.50546 

7617 

8028 

9407 

8615 

277    6  58.8 

18  50 

0.90551 

1.64111 

0.53195 

7619 

8030 

9218 

8407 

279  37     1.0 

19     0 

0  99155 

1.66754 

0.55844 

7621 

8032 

9028 

.  8198 

282    7    3.2 

19  10 

4-1.07759 

4-1.69397  4-0.58493     7624 

8034 

8838 

7990 

284  37     5.4 

FOB  SHADOW. 

MMtnTuM. 

B. 

o. 

WMhingtoo 
IbftalfiiM. 

B« 

o. 

h      m 

15  20 

H-0.54012 

4-0.52186 

h      m 

16  40 

4-0.75158 

4-0.73361 

15  30 

0.56655 

0.54833 

16  50 

0.77801 

0.76008 

15  40 

0.59299 

0.57479 

17    0 

0.80444 

0.78656 

15  50 

0.61942 

0.60126 

17  10 

0.83088 

0.81303 

16    0 

0.64585 

0.62773 

17  20 

0.85731 

0.83951 

16  10 

0.67229 

a65420 

17  30 

0.88374 

0.86599 

16  20 

0.69872 

0.68067 

17  40 

0.91017 

0.89247 

16  30 

-h0.72515 

4-0.70714 

17  50 

4-0.93660 

4-0.91895 

A  and  /a  are  given  in  the  Table  for  Penumbra,  and  th( 

)  values  of  log  I 

C  log  F,  log  G, 

and  log  H  may  be  obtained  from  corresponding  values  foi 

•  Penumbra,  by 

numerically  in- 

creasing log  E  and  decreasing  log  F  by  0.000001,  and  bj 

r  numerieallj  de 

creasing  log  G 

bj  0.000094  and  increasing  log  H  hj  0.000103. 

CHANGES  OF  THE  QUANTITIES  IN  THE  *: 

rABI^S  OF  D^ 

iTA. 

For  OD0  Mlnait. 

Woro^^^c^                           1 

Waahlnctoa 
MMnTuM. 

A. 

B. 

o. 

A'. 

V. 

o. 

h     m 

14    0 

-+-8601.0 

4-2643.5 

-t-2645.5 

^■ 

143.35 

4-44. 

.06 

4-44.09 

14  30 

8602.1 

2643.5 

2645.9 

143.37 

44. 

.06 

44;  10 

15    0 

8603.0 

2643.4 

2646.2 

143.38 

44. 

.06 

44.10 

15  30 

8603.7 

2643.4 

2646.6 

143.39 

44. 

.06 

44.11 
4-44.11 

16    0 

4-8604.3  1     4-2643.3 

4-2646.9 

-^ 

143.40 

-^44. 

.06 
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CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 


Wiuhlratoii 
MMnlune. 


h      m 

16  30 

17  0 

17  30 

18  0 

18  30 

19  0 
19  30 


for  oog  Mfarato. 


A. 


4-8604.7 
8605.0 
8605.0 
8604.8 
8604.4 
8603.7 

4-8602.8 


•4-2643.3 
2643.2 
2643.2 
2643.2 
2643.2 
2643.2 
4-2643.2 


c. 


4-2647.2 
2647.5 
2647.9 
2648.2 
2648.6 
2649.0 

4-2649.4 


For  OOB  o6C0Dd» 


A'. 


4-143.41 
143.42 
143.42 
143.41 
14a41 
14a39 

4-143.38 


Bf. 


4-44.05 
44.05 
44.05 
44.05 
44.05 
44.05 

4-44.05 


o. 


4-44.12 
44.12 
44.13 
44.14 
44.14 
44.15 

4-44.16 


II.  A  Partial  Eclipse  of  the  Moon,  March  19,  1867,  yisihie  at  Washington,  with  the 

following  elements :  — 

d      h     B    • 

Washington  mean  time  of  i  in  Right  Ascension,  March  19  15  20  30.5. 


Sun's  Right  Ascension 
Moon's  Right  Ascension 

Sun's  Declination 
Moon's  Declination 
Sun's  Equa.  Hor.  Par. 
Moon's  Equa.  Hor.  Par. 


23  57  22.62 
11  57  22.62 

4-0  50  54.9 
8.6 


Hourly  Motion 
Hourly  Motion 

ii  u 

True  Semidiameter 
a  u 


9.11 

125.69 

4-  O'  59'.2 

—10  19.7 

16    3.3 

15  31.9 

57    2.5 

From  these  elements  may  be  deduced  the  following  results :  — 

d      h      m 

Moon  enters  Penumbra,  March  19  12  56.8  Washington  mean  time. 
Moon  enters  Shadow  19  14    7.4  •*  « 

Middle  of  the  Eclipse  19  15  40.7  **  << 

Moon  leaves  Shadow  19  17  14.1  *"  ^ 

Moon  leaves  Penumbra  19  18  24.7  ^  ** 

First  contact  of  Shadow  with  Moon's  limb  142^  from  north  point  towards  the  East* 
when  the  Moon  is  m  the  zenith,  in  longitude  30^  30^  West  from  Washington,  and  in 
latitude  I*'  4'  North. 

Last  contact  of  Shadow  with  Moon's  limb  106**  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  75**  40^  West  from  Washington,  and  in 
latitude  (f  32'  North. 

Magnitude  of  the  Eclipse  —  0.813  (Moon's  diameter  «  1). 

m.  A  Total  Eclipse  of  the  Sun,  August  28,  1867,  invisible  at  Washington,  with 

the  following  elements :  — 

d     h    m     • 
Washington  mean  time  of  ^  in  Right  Ascension,  Augost  28  20  28  56.8 


Sun's  and  Moon's  R.  A.      10  30     1.24 


4-9"*  25*  29'!3 


Hourly  Motions 
Hourly  Motion 


9*.  12  and  139'.68 


u  u 

True  Semidiameter 


Sun's  Declination 

Moon's  Declination  4-8  36  23.1 

Sun's  Equa.  Hor.  Par.  8.5 

Moon's  Equa.  Hor.  Par.  59  33.0 

From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  August  28*  17^  44".8,  Washington  mean  time,  in  longi- 
tude 353^  26'.4  West  from  Washington,  and  in  latitude  14""  5T.4  South. 


—  0  53.4 

—10  7.9 

15  50.8 

16  12.8 


ECLIPSES,    1S67. 


415 


Central  Eclipse  begins  on  the  Earth  19^  0".5,  in  longitude  T  55^.6  West  from 
Washington,  and  in  latitude  36^  17'.8  South. 

Central  Eclipse  at  Noon  20»»  2»».9,  in  longitude  SOT  VJi  West  from  Washmgton, 
and  in  latitude  46^  39'.3  South. 

Central  Eclipse  ends  on  the  Earth  21^  8".7,  in  longitude  249"*  52'.2  West  from 
Washington,  and  in  latitude  67^  2fJ2  South. 

Eclipse  ends  on  the  Earth  22^  24".5,  in  longitude  255''  54'i2  West  from  Washington, 
and  in  latitude  46^  29^.1  South. 


DATA  FOR  COMPUXma  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


WadL 

A. 

M.TI1M. 

h  m 

17  40 

—1.62967 

17  50 

1.43914 

18  0 

1.34860 

18  10 

1.25806 

18  20 

1.16752 

18  30 

1.07697 

18  40 

0.98643 

18  50 

0.89588 

19  0 

0.80533 

19  10 

0.71478 

19  20 

0.62423 

19  30 

0.53368 

19  40 

0.44313 

19  50 

0.35258 

20  0 

0.26203 

20  10 

0.17148 

20  20 

—0.08093 

20  30 

4-0.00961 

20  40 

0.10015 

20  50 

0.19069 

21  0 

0.28123 

21  10 

0.37177 

21  20 

0.46230 

21  30 

0.55283 

21  40 

0.64336 

21  50 

0.73388 

22  0 

0.82440 

22  10 

0.91492 

22  20 

1.00543 

22  80 

-hl.09594 

H-0.15157 
0.12562 
0.09967 
0.07372 
0.04777 

-h0.02182 
.00413 
0.03008 
0.05604 
0.08199 
0.10794 
0.13390 
0.15985 
0.18581 
0.21177 
0^23773 
0.26369 
Oi28965 
a31561 
0.34158 
0.36755 
0.39352 
0.41949 
0.44546 
0.47143 
0.49741 
0.52339 
0.54937 
0.57535 
1.60133 


0. 

kgi. 

lost. 

lofO. 

-h9.20 

9.99 

9.99 

—0.92702 

4379 

3708 

3898 

0.95302 

4382 

3711 

3785 

0.97901 

4385 

3714 

3673 

1.00501 

4388 

3718 

3560 

1.03100 

4391 

3721 

3447 

1.05699 

4394 

3r^ 

3335 

1.08299 

4397 

3727 

8222 

1.10899 

4400 

3730 

3109 

1.13498 

4403 

3733 

2996 

1.16098 

4406 

3736 

2883 

1.18697 

4409 

3739 

2770 

1.21296 

4412 

3743 

2657 

1.23896 

4414 

3746 

2544 

1.26496 

4417 

3749 

2431 

1.29095 

.  4420 

3752 

2318 

1.31695 

4423 

3755 

2205 

1.34294 

4426 

3758 

2091 

1.36893 

4429 

3761 

1978 

1.39493 

4432 

8765 

1865 

1.42093 

4435 

3768 

1752 

1.44692 

4438 

3771 

1638 

1.47292 

4441 

3774 

1525 

1.49891 

4444 

3777 

1411 

1.52490 

4447 

8780 

.1298 

1.55090 

4450 

8783 

1184 

1.57690 

4453 

3786 

1071 

1.60289 

4456 

3789 

0957 

1.62889 

4459 

3792 

0844 

1.65489 

4462 

3796 

0730 

—1.68088 

4465 

3799 

0617 

lofH. 

Hh9:22 
8031 
7924 
7818 
7711 
7605 
7498 
7392 
7285 
7179 
7072 
6965 
6858 
6752 
6645 
6538 
6481 
6324 
6217 
6110 
6003 
5896 
5789 
5682 
5575 
5468 
5361 
5254 
5146 
5039 
4932 


264  4d 
267  16 
269  46 
272  16 
274  46 
277  16 
279  46 
282  16 
284  46 
287  16 
289  46 
292  16 
294  46 
297  16 
299  46 
302  17 
304  47 
307  17 
809  47 
812  17 
314  47 
317  17 
819  47 
322  17 
824  47 
327  17 
329  47 
382  17 
334  47 
337  17 


21.8 
24.4 
27.0 
29.6 
32.2 
34.8 
37.4 
40.0 
42.7 
45.3 
47.9 
50.5 
53.1 
55.7 
58.3 
1.0 
3.6 
6.2 
8.8 
11.4 
14.0 
16.6 
19.8 
21.9 
24.5 
27.1 
29.7 
32.8 
34.9 
37.6 


FOR  SHADOW. 


cmTum. 


h   m 

19  0 
19  10 
19  20 
19  30 
19  40 

19  50 

20  0 


0.60187 
0.62782 
0.65377 
0.67978 
0.70568 
0.73164 
.75760 


o. 


— a58915 
0.61515 
0.64114 
0.66718 
0.69813 
0.71913 
1.74512 


'MhtOgtOD 

[fliioltaM. 


h   m 

20  10 
20  20 
20  30 
20  40 

20  50 

21  0 
21  10 


.78356 
0.80952 
0^88548 
0.86144 
0.88741 
0.91388 

.98935 


o. 


—0.77112 
0.79711 
0.82810 
0.84910 
0.87509 
0.90108 
K92708 
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A  and  /a  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  6, 
and  log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  bj  numerically  de- 
creasing log  £  and  increasing  log  F  by  0.000002,  and  by  numerically  increasing  log  6 
and  decreasing  log  H  by  0.000060. 


CHANGES  OF 

THE  QUANTITIES  IN  THE   TABLES 

\  OF  DATA. 

For  one  Miaate. 

For  <nM  Second. 

WiMhfaigton 

IfaUlTllIM. 

A. 

B. 

o. 

A'. 

B'. 

c. 

h      m 

17  30 

4-9052.8 

—2595.2 

—2599.5 

-hl50.88 

—43.25 

—43.32 

18    0 

9053.7 

2595.2 

2599.5 

150.89 

43.25 

43.32 

18  30 

9054.3 

2595.3 

2599.5 

150.90 

43.25 

43.32 

19    0 

9054.7 

2595.4 

2599.5 

150.91 

43.26 

43.32 

19  30 

9054.8 

2595.6 

2599.5 

150.91 

43.26 

43.32 

20    0 

9054.7 

2595.9 

2599.5 

150.91 

43.26 

43.32 

20  30 

9054.3 

2596.3 

2599.5 

150.90 

43.27 

43.32 

21     0 

9053.6 

2596.8 

2599.5 

150.89 

43JIS 

43.33 

21  30 

9052.7 

2597.3 

2599.5 

150.88 

43.29 

43.33 

22    0 

9051.7 

2597.8 

2599.6 

150.86 

43.30 

43.33 

22  30 

-h9050.6 

—2598.3 

—2599.7 

H-150.84 

—43.30 

—43.33 

IT.  A  Partial  Eclipse  of  the  Moon,  September  13,  1867,  partially  visible  at  Wash- 
ington, with  the  following  elements :  — 

d 
Washington  mean  time  of  i  in  Right  Ascension,  September  13 

h     m      ■ 


h  .  m     ■ 

6  55  44.2. 


Sun's  Right  Ascension 

11  25  47.56 

Hourly  Motion 

Moon*s  Right  Ascension 

23  25  47.56 

u             u 

Sun*s  Declination 

4-3  d  28.8 

• 

Hourly  Motion 

Moon's  Declination 

—4  18  20.2 

u             u 

Sun's  Equa.  Hor.  Par. 

8.5 

True  Semidiameter 

Moon's  Equa.  Hor.  Far. 

56  22.9 

u                u 

8.98 
123.26 

—  O'  57''.5 

-t-  9  56.6 

15  54.6 

15  21.1 

From  these  elements  may  be  deduced  the  following  results :  — 

d      h     m 

Moon  enters  Penumbra,  September  13    4  34.6  Washington  mean  time. 
Moon  enters  Shadow  13    5  48.5  <"  << 

Middle  of  the  Eclipse  13    7  18.0  ^  « 

Moon  leaves  Shadow  13    8  47.5  «  « 

Moon  leaves  Penumbra  13  10     1.3  <<  << 

First  contact  of  Shadow  with  Moon's  limb  34^  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  268®  42'  West  from  Washington,  and  in 
latitude  4""  31'  South. 

Last  contact  of  Shadow  with  Moon's  limb  69®  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  312®  4'  West  from  Washington,  and  in 
latitude  4®  1' South. 

Magnitude  of  the  Eclipse  a-  0.704  (Moon's  diameter  ^  1). 


53 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

or 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

Date. 

StertNama. 

6 

^ 
5; 

5^ 

5 

limiting 

ParaUeU. 

Wash- 
ington 
Bfean 
Time  of 

h    m 
3    3.0 
7  52.3 
11    9.4 
2  18.1 
7  22.3 

At  WashteglOB  Mean  Hom  of  CtajiaaeOom. 

North- 
em. 

0 
-M4 

-1-74 

-»-56 

—  8 

-h45 

Sooth- 
em. 

-ll 
+28 
—  6 
—74 
—13 

H 

T 

V' 

^ 

8faX> 

iri 

Jan.  1 
1 
1 

2 

tj  Libras 
6  Libra 
49  Librs 
<p  Ophiachi 
24  Scorpii 

+  6  10*27  +0.3028 
+10  50  51  +1.0297 
—  9  58    5  -4-0.4976 
+  4  42  25  —0.5623 
+  9  37    9  +0.3762 

0.5365 
.5374 
.5383 
.5417 
.5431 

—.1033 
—.0973 
—.0933 
—.0732 
-.0658 

-9.4198,95644 
-9.4491    5821 
—9.4439    5896 
—9.44861   5«1 
— 9.4776r  5795 

2 
2 
2 
2 
3 

VENUf 

B.  AC.  5605 
29  Ophiuchi 
B.A.C.  5771 
B.A.C.  5839 

ii 

-1-27 
—42 
-h72 
-  3 
—  6 

—30 
—90 
+39 
—62 
-65 

12  30.2 
14  25.8 
17  12.5 
20  20.2 
1  57.3 

—  9  24  39 

—  7  32  40 

—  4  51  13 

—  1  49  29 
+  3  36  57 

+0.0828, 
—1.0445 
+1.1345 
—0.4133 
—0.4521 

.5440 
.5446 
.5451 
.545{» 
.5471 

-.0622 
—.0557 
—.0520 
—.0474 
—.0388 

—9.4781 
—94556 
—9.5056 
—9.4764 
-^.4808 

5794  ' 
5H15  ! 
5765  1 
5796 
5791 

6 
6 

7 
7 
7 

(1  Capricor. 
B  AC.  7063 
T*  Capricor. 
T*  Capricor. 
8  Aqaarii 

3 
6 
6 
5 
6 

—  9 
^-33 
-h67 
-h58 
+  6 

—79 
—27 
0 
—  6 
—59 

16  23.7 
20  44.1 

0  13.0 

1  8.7 
U    6.7 

—  8  43  53 

—  4  31  51 

—  1    9  41 

—  0  15  44 
+  922    9 

-M).6074 
+0.1401 
+0.6145 
+0.5096 
—0.3874 

.5505 
.5498 
.5494 
.5402 
.5482 

+i)930 
+.1001 
+.1046 
+a058 
+J185 

—9.4185 
-9.4268 
— 9.42!»7 
—9.4247 
—0.3708 

5645 
5R39 
5837 
5641 
5677 

7 
7 
8 
8 
9 

9  Aqaarii 
18  Aquarii 
X  Capricor. 
B.A.C.  7620 
B  Aqumrii 

6 
6 

I' 

+39 

+77 
+78 
+45 
—  8 

-23 
+22 
+15 
—21 

—90 

11  41.4 
22  49.9 

9  41.4 
13    86 

0  28.1 

+  9  56  44 

—  3  16    5 
+  7  14  48 
+10  35  22 

—  226  35 

+05089 
-4-0.9526 
+0.8635 
+0iJ404 
—0.7137 

.5482 
J>468 
.5456 
.5453 
.5441 

+.1193 
+.1322 
+.1436 
+.1468 
+.1569 

—9.3851 
—9.3665 
—83171 
—92781 
—9.1689 

5866 
5879 
5904 
.9920 
5952 

9 

9 

9 

10 

10 

B  A.C.  7774 
iiAquarii 
67  Aqaarii 
B  AC.  8094 
B.A.C.  8134 

6 

6 

6i 

+75 
+10 
H-67 
+10 
+85 

+  1 
—60 
—  5 
-61 
+58 

0  29.2 
2    6.9 
13  20.8 
5    6.6 
7  54.9 

-225  27 

—  0  50  54 
+10    1  46 
+  1  17  47 
+  4    0  43 

+0.6375 
—0.4077 
+0.5283 
—0.4295 
+1.3098 

.5441 
.5441 
.5441 
.5442 
.5445 

+.1569 
+.1582 
+.1662 
+.1750 
+.1763 

—9.2367 
-9.1691 
—9.1247 

—8.8668 
-85736 

5fW7  ' 

5952 

.9!«1 

5988 

5981 

10 
10 
11 
11 
11 

11  Pisciam 
14  Pisciam 
B.A.C.83I1 
B  AC.  8365 
B.A.C.  57 

6 
6 
6 

4 

—27 
—42 
—12 

+89 
+  8 

—90 
—90 
—90 
+  5 
—65 

11  50.9 

14    6i> 

0    4.4 

5    0.4 

11    4.8 

+  7  49  16 
+10    0  61) 
—  4  20  35 
+  0  25  55 
+  6  18  35 

-10373 
— 1J2031 
—0.8291 
+0.7078 
—0.4795 

.5447 
.5450 
.5465 
.5473 

.5488 

+.1777 
+J784 
+.1811 
+.1819 
+J883 

—86437 

—8.5389 
—8.0422 
— 8.336i» 
+85189 

5996 
95997 
0.0000 
95909  , 

5SI99 ; 

11 
12 
12 
12 
12 

44  Pisciam 
73  Piftciom 
77  Pisci.  pr. 
e  Pisciam 
ddPiacium 

6 

f 

it 

+30 
+  1 
+48 
+  6 
—41 

—39 
—76 
—21 
—67 

—84 

14  42.3 

9  12.3 

9  38.9 

10  50.5 

13  44.2 

+  9  49    2 
+  3  42  42 
+  4    8  25 
+  5  17  38 
+  8    5  37 

—0.0834 
—0.6107 
+05370 
—0.3208 
—1.1937 

.5497 
.5558 
.5660 
.5564 
.5577 

+.1823 

+.1794 
+.1792 
+.1788 
+.1778 

+8.3219 
+8.9352 
+8.8645 
+85354 
+9.0397 

.9984  . 

5964 
5974 

12 
12 
12 
13 
13 

96  Pisciam* 
n  Pisciam 
B.A.C.  481 
0  Pisciam 
S»Ccti 

4 

4 
4J 

+15 
+90 
+25 
-25 
+90 

—65 
+19 
—43 
-82 
+62 

20  183 
20  48.5 
23  28.8 
3  40.7 
15  57.8 

—  933  33 

—  9    4  22 

—  629  23 

—  2  26  17 
+  9  25  19 

—0.3583 
-4-0.9139 
—0.1723 
—1.0120 
+1.3029 

.5604 
.5607 
.5619 
.5642 
.5706 

+.1749 
+.1745 
+.1731 
+.1706 
+J616 

+9.0609 
+85780 
+9.0836 
+9.1600 
+9.1553 

5071 
5960 
59GB 
595S 

5955  1 

1 

13 
13 
13 
13 
14 

B  A.C.  728 

B.A.C.  741 
1  Arietis 
B.A.C.  755 
31  Arietis 

6} 
6 

-^33 

+90 
+53 
-1-66 
—11 

—33 

+45 
—14 
—  4 

—78 

20  25.1 

21  0.0 
21    6.5 
21  57.2 

2  10.9 

—10  16  50 

—  9  43  10 

—  9  36  51 

—  8  47  57 

—  4  43  22 

—0.0315 
+1.1948 
+0.3042 

-4,0.47i)8 
—0.8037 

.5731 
.5733 
5733 
.5738 
.5761 

+.1575 
+.1571 

+.1570 
+.1562 
+.1520 

+95494 
+9.1995 
+95399 
+9.2380 
+9.3132 

5990 
5945 
5934 
5994  • 
59C6. 

14 
14 
14 
15 
15 

B.A.C.  830 
38  Arietis 
B.AC.  987 
\Veiin.l085 
B.A.C.  1272 

6 
5 

1 

+90 
+19 
+81 
+90 
—35 

+65 
—46 
+  7 
+40 
—73 

4  44.4  —  2  15  22 

5  46.0t  —  1  16    1 
16  56.0  +  9  29  31 
14  32.5  +  6  16  52 
16    0.4  +  7  41  23 

+1.3023 
—0.2794 
+0.6359 
+1.0723 
—1.0995 

.5778 
.5782 
.5849 
-5979 
.5965 

+.1492 
+.1481 
+.1345 
+.1016 
+.0992 

+95470 

+9.3i:?7 

+9.3367 

+9.4032^ 
+9.4^4 

5031 
5906 

5ep6  ; 

5856 
5606 

15 
15 
15 
15 
15 

Lai.  7671 
Lftl.7702 
Weis.  IV.  24 
Lai.  77553 
B.A.C.  1281 

8 

-29 
—17 
+90 
+60 
+18 

—73 
—73 
+43 
—  2 
-42 

16  16.2  +  7  56  31  —1.0309 

16  3:^.8  +  8  13  27l  —0.8722 

17  7.7  +  8  46    1  +1.1008 
17  12.3  +  8  50  29  -^0.3995 
17  14.9  +  8  52  55|  —0.2957 

i>987 
.5990 
.5991 
.5991 
0.5991 

+.0989 
+.0980 
+.0973 
+.0972 
+.0971 

+9.4644 
+9.461 1 
+9.409H 
+9.4295 
+9.4481 

5606  ' 

5611 
56G2  1 
9r«7 
95dtt 
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ELEBiENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0H8  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOE  THE  TEAR  1867. 

t 

1 
1 

7 

Umittng 
PualMa. 

Wash. 

klgtOD 

AtWaahlDCtoaUflHiIimeor  Co^|1l]letioll•                   | 

,    Hate. 

Bter^NMM. 

Moan 
Time  of 

h    m 
17  18.7 

II 

North- 

Soath- 
•m. 

4.1§ 

If 

T 

P' 

<t 

■in^ 

coal) 

Jaa.15 

Ramk.  1103 

o 

-»-90 

h     m    8 
+  856  35 

+0.7274 

0.5991 

+.0971 

+9.4208 

"^^ 1 

9.9644 

n 

Riimk.  1110 

-17 

—73 

17  48.9 

+  9  25  46  —0.8734 

.5995 

+.0960 

+9.4642 

.9808 

15 

48  Taari 

6 

+90 

+45 

19    8.7 

+10  42  21  +1.1158 

.6001 

+.0938 

+9.4148 

.9848 

15 

Uamk.  1136 

6 

-1-56 

—  5 

19  33.0 

+11    5  43  +0.3381 

.6005 

+.0928 

+9.4371 

i^l 

15 

LaL8031 

9 

-46 

—73 

20  14.6 

+11  45  40 

—1.1945 

.6008 

+.0918 

+9.4777 

.9795 

15 

xTami 

4 

H-90 

+37 

20  44.4 

—11  45  43  +1X)242 

.6010 

+.0907 

+9.4215 

.«7o4«5 

15 

55THuri 

7 

H-42 

—16 

20  46.2 

—11  43  57  +0.1337 

.6010 

+X)907 

+9.4455 

.9624 

15 

Rumk.  1161 

—16 

—73 

21  21.8 

-11    9  44  —0.8668 

.6016 

+.0894 

+9.4722 

.9800 

15 

Ramk  1163 

8 

H-29 

—29 

21  24.9 

—11    6  50  —0.0949 

.6016 

+.0893 

+9.4529 

.9818 

15 

a'Tauri 

4 

—11 

—73 

21  56.9 

—10  36    4  —0.7849 

.6016 

+.0886 

+9^716 

.9801 

15 

63Taari 

6 

H-34 

—24 

22    9.3 

-10  24    8  — 0.0C68 

.6016 

+.0884 

+9.4524 

.9818 

15 

B.A.C.  1351 

6t 

H-43 

-15 

22  10.7 

—10  22  47 

+0.1430 

.6016 

+.0883 

+9.4486 

.9821 

15 

9*  Taori 

6 

—  3 

-67 

22  24.6 

—10    9  26 

-0.6500 

.6020 

+.0875 

+9^692 

iI803 

15 

LaL8249 

7* 

H-19 

—40 

22  31.3 

—10    2  59 

—0.2782 

.6021 

+.0o73 

+9^601 

.0811 

15 

LaLd256 

8 

H-30 

—28 

22  33.8 

—10    0  39 

—0.0813 

.6021 

+X)873 

+9.4552 

.9816 

15 

^Tauri 

5 

—34 

—73 

22  67.1 

—  9  38  11 

-1.0894 

.6021 

+.0868 

+9.4811 

.9791 

15 

70  Tauri 

7 

H-90 

+29 

23    2.7 

—  9  32  50 

+0.8989 

.6023 

+.0866 

+9.4305 

.9836 

15 

Rumk.  1189 

+35 

—23 

2;)  20.1 

—  9  16    7 

+0.0123 

.6023 

+.0862 

+9.4445 

.9816 

15 

71  Tauri 

6 

+90 

+61 

23  20.2 

—  9  16    1 

+liM34 

J6U23 

+.0862 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OP  OCCULTATION8 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOB  THE  YEAR  1867. 

• 

i 

UiDiring 

Parmllels. 

WMh- 
ingtun 

Afe  WwhingUNi  Mmui  Time  of  CoQJimetion. 

fWfta 

Bter'kNaaM. 

9 

Mm 

1 

l/»10i 

wiflUt  w  Jk^aB^v* 

1 

N«rth- 

Soath- 
em. 

o 
+52 

Time  Of 
6. 

H 

r 

P' 

^ 

•LdI) 

cool) 

F«b.  12 

Ramk.  1263 

^-9S 

h    m 
13  31.5 

h    m    • 
+  626    0 

+1.1612 

0.5050 

+.0720 

+9>I352  9.9633   | 

12 

Ramk.  1276 

tf 

—51    — 72| 

14  33.7 

+  7  25  49 

— Ii2246 

.5052 

+.0701 

+9.4956 

.9776 

i           12 

Ramk.  1283 

7 

+90 

+17 

15  13.7 

+  8    4  16 

+0.6844 

.5953 

+.0692 

+94607 

J)e20 

12 

Ramk.  12i)4 

+90 

+53 

16    5.8 

+  8  54  21 

+1.1679 

.6059 

+.0675 

+9.4397 

.9829 

12 

Rumk.  1299 

7* 

+17 

—39 

16  29.5 

+  9  17  14 

—0.3021 

.6959 

+.0665 

+9.4771 

.9795 

12 

Ramk.  1300 

+20 

—36 

16  31.8 

+  9  19  25 

—0.2464 

.5061 

+.0664 

+9.4769 

srm 

12 

B.A.C.  1526 

6 

+58 

—  1 

18  44.0 

+11  26  30 

+0.3668 

5968 

+i)62:J 

+9.4645 

.9808 

13 

i»  Taari 

5* 

—21 

—72 

22  43.2 

—  8  43  36 

—0.9326 

5980 

+.0547 

+9.50C6 

.9770 

13 

lit  TaaH 

6 

+80 

+15 

5  33.3 

—  2    9  27 

+0.6111 

.5999 

+.0411 

+9.4722 

J)800 

13 

115  Taari 

^ 

+38 

—15 

6  39.0 

—  1    6  19 

+0.C636 

.6003 

+.0389 

+9.4863 

.9786 

13 

117Tanri 

6 

+90 

+26 

7    0.5 

—  0  46  38  +0.8013 

.6005 

+.0384 

+9.4690 

.9oU«j 

13 

119  Taari 

5| 

+  5 

—51 

8  38.7 

+  0  48  45!  —05136 

.6008 

+.0349 

+95012 

.9770 

13 

B.  AC.  1728 

61 

+90 

+44 

8  41.4 

+  0  51  21  +1.0344 

.6008 

+.0348 

+9.4648 

.9807 

13 

120  Taari 

6 

+  9 

—46 

9  10.2 

+  1  18  69  —0.4453 

.6009 

+X)341 

+95001 

sn\ 

13 

122  Taari 

6 

+90 

+49 

10  36.4 

+  2  41  52  +1.0965 

.6012 

+.0309 

+9.4648 

.9807 

13 

130  Taari 

6 

+67 

+  9 

14  42.7 

+  6  38  29 

+0.4821 

.6020 

+.0226 

+9.4823 

.9790 

14 

B.A.C.  1930 

^ 

+78 

+17 

20  51.5 

—11  27  15  +0.5950 

.6031 

+.0099 

+9.4820 

iW90 

14 

71  Ononis 

5 

—21 

—71 

1  31.9 

—  6  57  53'  —0.9224 

.6034 

.0000 

+95169 

SSlbl 

14 

26  Geminor. 

5 

+59 

+  4 

12  266 

+  3  30  551  +05^«3 

.6038 

-.0228 

+9.484^ 

i)788 

15 

1  Qeniinor. 

4 

+90 

+29 

2  36.1 

—  6  52  58 

+0.8504 

.6C27 

-.0517 

+9.4603 

iWU 

15 

B.A.C.  2132 

8 

—27 

—72 

4  33.0 

—  5    0  441  +1.0005 

.6026 

—.0566 

+95020 

J)769 

15 

63  Geminor. 

+90 

+54 

8  47.5 

—  0  56    7 

+1.1727 

.6020 

-.06:^9 

+9.4432 

.9826 

15 

/Geminor. 

6 

—16 

—72 

11     5.8 

+  1  16  47 

— 0ii531 

j6016 

—.0682 

+9.48.93 

.9783  1 

15 

1  Cancri 

6 

+65 

+  2 

18    9.8 

+  8    4  16|  +0.4578 

599i) 

—.0797 

+9.4440 

.9826 

15 

SCancri 

6 

—47 

—73 

19  39.8 

+  930  46 

—1.3028 

5987 

—.0846 

+9.4821 

.9790 

15 

5  Cancri 

6 

+13 

—46 

19  58.1 

+  9  48  20 

—0.8731 

5986 

—.0850 

+04614 

.9810 

15 

B.A.C.  2731 

^ 

-61 

-ra 

23  23.8 

—10  53  51 

—1.2723 

5975 

—.0914 

+9.4757 

.9797 

16 

29  Cancri 

6^ 

+90 

+18 

7    1.4 

—  3  33  47 

+0.7637 

5048  —.1043 

+9.4028 

.9856 

17 

1  Leon  is 

6 

+50 

—15 

9  28.9 

—  2    5  30 

+05687 

5832  —.1428 

+9.3137 

.9906 

17 

0  Lconis 

^ 

+90    +38 

13  26.5 

+  1  43  26 

+1.1018 

5810 

—.1474 

+9J2603 

.9927 

17 

18  Leonis 

6 

—42   —78 

15  39.4 

+  3  51  34 

-1.1847 

5801 

-.1499 

+9.3825 

.9897 

17 

B  A.C.  3345 

6 

— 16(  —78 

16  10.0 

+  4  21    1 

—0.8768 

5801 

— .150a 

+9.3193 

.9904 

17 

B  AC.  3398 

6 

+90 

+33 

20    2.3 

+  851 

+1j0588 

5780 

—.1544 

+9.2202 

.9939 

18 

A  I^ieonis 

5 

—13 

—80 

I     1.4 

-11     6  31 

—0.8310 

5756 

—.1592 

+9.2665 

.9925 

18 

B.A.C  3538 

6i 

—12 

—81 

7  20.3 

—  5    0  57 

—0.8179 

5724 

—.1645 

+9.2234 

.9938 

18 

44  Leoniif 

6 

—15 

—81 

8  405 

—  3  43  36 

—0.8620 

5715 

—.1657 

+9.2156 

.9941 

18 

B.A  C.  ^® 

^\ 

—16 

—81 

8  49.7 

—  3  34  43 

—0.8762 

5714 

—.1668 

+9.2151 

.JK)41 

18 

48  Leonis 

6 

+52 

—16 

12  57.0 

+  0  23  58 

+0J2a95 

56% 

—.1688 

+9.1233 

.9J?61 

18 

37  Sextantifl 

6 

+35 

—32 

18    0.9 

+  5  17  25 

+0.0060 

5670 

—.1720 

+9.0902 

.9i»67 

19 

c  Leoms 

5 

-16 

—83 

0  39.5 

+11  42  26 

-0.8843 

5636 

— J755 

+9.0741 

.9969 

19 

r  Leonifl 

5 

+48 

—21 

13  10.6 

—  0  11  37 

+0.2249 

5682 

—.1799 

+8.7961 

.9992 

19 

89  Leonis 

6 

+  5 

—69 

16  10.9 

+  2  42  44 

—0.5357 

5571 

—.1805 

+8.8208 

in)90 

19 

(t  Virifinis 

.1 

+  3 

—73 

23  46.6 

+10    3  26 

—0.6749 

5536 

—.1815 

+8.6415 

.9996 

2i) 

B.A.C.  4043 

+34 

—34 

3  46.9 

—10    4    5 

—0.0037 

5522 

-.1816 

+8.3449 

9il999 

20 

13  Vii^nis 

Q 

+17 

-53 

13    7.3j  —  1    1  47 

-0.3158 

5489 

—.1809 

—7.9418 

0.0000 

20 

n  Virginis 
38  ViTfrinia 

^ 

+  4 

—71 

13  43.1 

—  027    6 

—0.5504 

5487 

—.1808 

+8.0682 

0.0000 

21 

^ 

+14 

—57 

5  48.2  —  8  52  37 

—0.3663 

5439 

—.1764 

-8.6937 

9.9995 

21 

k  Vipginis 

6 

—  1 

—80 

8  56.4;  —  5  50  19 

—0.6396 

5431 

—.1752 

—8.7322 

.9994 

21 

46  Virginis 

6} 

—41 

—90 

9  24.1!— 5  23  34 

—1.1893 

5430 

—.1749 

—86665 

.9995 

21 

48Viiginis 

6 

—38 

—90 

10    0.9 

—  4  49  48 

^—1.1588 

5426 

—.1743 

—6.7112 

.9994 

21 

d  Virginis  tr. 

4J 

+54 

—16 

13  57.5'  —  0  58  44 

+0.334& 

5421 

—.1729 

— 8i)253 

.9985 

21 

66  Virpinis. 

6 

—54 

—90 

21     6.9  +  5  57  21 

-1.2791 

5415 

-.1694 

—8.8916 

.9987 

22 

/•  Virginis 

5 

—  7 

-90 

0  46.4  +  9  30    2 

—0.7142 

5400 

—.1668 

—8.9870 

.9979 

22 

m  Virginis 

6 

+82 

+37 

5  30.4  —  9  54  49 

+1.1479 

5394 

—.1638 

—9.1453 

.9957 

22 

94  Virginis 

6 

+  1 

—72 

17  42.7  +  1  54  54  —0.5551 

05380 

—.1547 

—9.1571 

9.9955 

424 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

1 

Umiting 
Parallels. 

Warti- 
ingUm 

At  WashingtOD  Meaa  TIom  of  CoqJonetioB. 

Dftto. 

Ster'iNuM. 

2 

1 

6 

• 

Mmb 
Time  of 

North- 
ern. 

South- 
en* 

H 

T 

• 

P' 

9" 

•fall) 

coel) 

Feb.  32 

95  Virginis 

+24   —42 

h    m 
17  55.4 

h     m    » 
+  2    7  13 

—0.1322  ai>380 

-.1546 

—9.1786  9.9950  1 

^ 

96  Virginis 

3 

H-81 

4-11 

19    2.3 

+  3  12    4 

4-0.8059 

.5379 

-.1537 

—95268 

i>937 

22 

n  Virginis 

-h60 

—  9 

20  57.9 

+  545 

4-0.4589 

.5377 

—.1521 

—95245 

i)93fl 

23 

2  Libra 

6 

4-79 

+50 

2  10.2 

+10    6  46 

+1.2543 

.5374 

—.1477 

—9.2847 

J«»I8 

23 

l^  Libra 

6 

—  6 

—80 

17  32.3 

+  1    0  27 

—0.6301 

.6369 

— .1S27 

—95142 

41914 

24 

o«  Libra 

6 

-4-76 

4-47 

7  40.6 

—  9  17  21 

+1.2165 

.5374 

—.1173 

—9.4032 

i^'6 

24 

y  Libra 

4J 

-4-37 

—25 

13  51.7 

—  ?  17  44 

+0.1698 

.5378  —.1 101 

— 9.3!I40 

i»e62 

24 

17  Libra 

6 

4-75 

+  6 

18    4.4 

+  0  47    8 

+0.7101 

.5381— .ia50 

—9.4199 

X844 

25 

49  Libra 

5J 

+74 

4-18 

2    6.5 

+  8  34  18 

+0.8913 

.6:W9'  —.0950 

— 9.4431» 

J»f-26 

25 

9  Ophiachi 

5 

4-12 

-46 

17  11.4 

—  0  48  58 

-0.1901 

.54C6  —.0749 

-9.44c6 

1)621 

25 

24  Scorpii 

5 

+72 

4-8 

22  15.4 

+  4    5  34 

+0.7332 

.5411 

—.0679 

—9.4776 

£795 

26 

BAG.  5695 

6 

— 18|  — 90| 

5  19.4 

+10  56  13 

-0.6068 

.5421 

—.0679 

—9.4556 

iiei5 

26 

B.A.C.  5771 

^ 

+16 

—39 

11  14.7 

—  7  19  39 

—0.0817 

.5429J  —.0493 

—9.4764 

i  7r6 

26 

B.AC.  5830 

6 

4-12 

—42 

16  53.2 

—  1  51  54 

-0.1341 

.5436'  —.0408 

— 9.4W18 

J>79i 

27 

B.A.C.  6060 

4 

+64 

4-4 

10  14.5 

—  9    3  42 

+0.6679 

.5460 

—.0146 

-95076 

ii763 

27 

6  Sdgittarii 

6 

—57 

—90 

12  55.0 

—  6  28  18 

—1.1633 

.5464 

—.0104 

—9.4695 

1)802 

28 

B.AC.  6267 

6 

—  4 

—58 

1  37.7 

+  5  49  59 

—0.3622 

.5478 

+.0095 

—9.4871 

i)7fi5 

28 

B  AC.  6287 

6 

+65 

4-  5 

2  406 

+  6  50  53 

+0.6751 

.547!> 

+.0111 

—95084 

41762 

28 

B.A.C.  62  »2 

6 

4-71 

+18 

3  13.3 

+  7  22  28 

+0.8808 

.5479 

+.0117 

-95124 

iJ757 

28 

BA.C.e2J3 

6J 

+27 

—24 

3  16.3 

+  725  24 

+0.1766 

.5479 

+.0118 

—9.4981 
-95012 

41773  ' 

28 

B  AC.  62M 

6 

+36 

—15 

3  17.0 

'+  7  26    5 

+0.3317 

.5479 

+.0118 

X770 

Mar.  I 

(i*  Sagiturii 

4 

+63 

+  2 

3  14.7 

+  6  37  25 

+0.62«8 

ii503 

+.04!)2 

— 9.4r51 

.    4t78n  , 

1 

(*•  Siigittarii 

5J 

+72 

+a<) 

3  18.5 

+  6  41     5 

+1.1332 

.5503 

+.041)3 

— 95CS6 

.«>7«K 

1 

e*  S;igittarii 

6 

—  6 

-^^ 

12  19.7 

—  8  35  12 

—0.5012 

.5509 

+.C630 

—9.4557 

41815 

1 

e*  Sagittarii 

0 

—13 

—81 

13  11.2 

—  7  45  23 

—0.6240 

.5509 

+.C644 

-9.4515 

41619 

1 

1 

q  Saffittarii 

5J 

—19 

—90 

20  31.9 

—  0  39    2 

—0.7525 

:5513 

+.0756 

—94361 

4IH32 

2 

B.A.C  6992 

4 

—  6 

—72 

7  22.3 

+  9  50  17 

—0.5415 

.5519 

+.0913 

—94186 

,    .9846 

2 

,<*  Capricor. 

3 

—  5 

—71 

7  28.9 

+  9  56  42 

—0.5351 

.5520 

+.0915 

—9.4185 

4«45 

2 

B  A  0.  7063 

6 

+36 

—23 

11  46.8 

—  9  53  46 

+0.1946 

i>520 

+.0974 

—9.4268 

48:» 

2 

t'  Capricor. 

6 

+70 

4-3 

15  13.3 

-  634    0 

+0.6545 

.5521 

+.1020 

— 9.42U7 

.9837 

2 

T*  Capricor. 

5 

+61 

—  3 

16    8.4 

—  5  40  41 

+0.5474 

.5521 

+.1033 

—9.4246 

i«41 

3 

8  Aquarii      ^ 

6 

+  7 

—58 

1  58.0 

+  3  49  44 

—0.3738 

.5525  +.1164 

—9.3702 

4«77 

3 

9  Aquarii 

6 

+39 

—22 

2  32.1    +  4  22  45 

+0.2118 

.5526  +.1175^ 

—9.3851 

.9^68 

3 

18  Aquarii 

6 

+77 

4-19 

13  28.2  —  9    2  28 

+0.9185 

.5527 

+.1307 

—9.3665 

S879 

4 

X  Capricor. 

Si 

4-78 

4-11 

0    5.2 

+  1  13  49 

+0.7960 

.5531 

+.1424 

—9.3171 

.9904 

7 

44  Piscium 

6 

4-17 

—54 

2  45  8 

+  1  27  31 

-0.3227 

.5601 

+.1841 

+8.3216 

.9999  . 

7 

73  Piscium 

6} 

—15 

—85 

20  48.0'  —  5    6  44 

—0.8714 

.5640 

+.18(i7 

+8^1351 

419^4 

7 

77  Pisci.  pr. 

7 

+33 

—35 

21  14.1  —  4  41  36 

—0.0303 

.5642 

+.18C6  4-8.8645 

41988 

7 

t  Piscium 

54 

4-2 

-73 

22  21.2  —  3  33  53 

—0.5855 

.5645 

+.1801 

+8i»354 

41984 

8 

96  Piaciura 

4 

—  1 

—77 

7  41.8  +  5  24  39 

—0.6323 

.5671 

+.1759 

+9.0608 

4)971 

1 

8 

M  Piscium 

% 

+80 

4-  2 

8  11.5 

+  5  53  22 

+0.6336 

.5673 

+.1757 

+8JIT79 

j99eo ! 

8 

B  AC.  481 

4-10 

-61 

10  49.4  +  8  25  51 

—0.4498 

.5679 

+.1741 

.+9.08:t5 

4ir68 

8 

0  Piscium 

4 

-55 

—82 

14  58.2  —11  34    1 

—1.2903 

.5692 

+.1715 

+9.1690 

3955 

9 

64Ceti 

St 

+90 

4-43 

2  27.4;  —  0  28  53 

+1.1830 

.5728 

+.1624 

+9.1406 

41958 

9 

5'Coli 

+90 

+29 

3  lO.Oi  +  0  12  17 

+1.0177 

.5r32 

+.1620 

+94552 

4I«^. 

9 

B.A.C.  728 

6* 

4-17 

—50 

7  36.9  +  4  29  44 

—0.3185 

.5748 

+.1577 

+95494 

SQSO 

9 

B.  A.C.  741 

6} 

+90 

+21 

8  10.7;  +  5    2  22 

+0.9105 

5748 

+.1573 

+9.199S 

.9943 

9 

\  Arietis 

51 

4-35 

—30 

8  18.3  +  5    9  42 

4-0.1979 

5748 

+.1572 

+95399 

.9934 

9 

B.A.C.  755 

6 

4-46 

—20 

9    9.1,+  5  58  38 

+0.1940 

5748 

+.1563 

+95380 

.99S4 

9 

31  ArietU 

5J 

—33 

—78 

13  23.4  +10    3  55 

—1.0940 

5766 

+.1517 

+9.3131 

41906 

9 

B  AC.  830 

6 

+90 

+31 

15  57.8  —11  27  14 

+1.0214 

5774 

+.1491 

+9.2469 

403I 

9 

38  Arietis 

5 

4-  3 

-67 

16  59.8  —10  27  29 

—0.5675 

5778 

+.1479 

+9.31 3r 

4W6 

10 

B.A.C.  987 

^ 

4-57   —  9| 

4  17.4  +  0  25  4li+0.3.'>8o 

5816  +.134S!-  +9.3367 

41895 

U 

Wei  in.l085 

8 

+90 

4-22 

2  24.7  —  2  16    6+0.8211 

.f)»m\  +.1008  +9.403t 

.9856 

]1 

Lai.  7702 

9 

—40 

—73 

4  29i)  —  0  15  35!  -1.1503 

0.5892-  +.09r3  +9.4611 

941811 

0CCULTA11QNS,.  1867. 
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BLEMBNTS  FOR  FACILITATING  THB  CALCULATION  OF  OCCULTATIONS  OF      | 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

IHB  YEAR  1867. 

4 

mm 

UlDitlllC 

PanlUla. 

Wash- 
ington 

At  WiMhiBgtOD  Mean  TIbm  of  CoaJmietion.                   | 

tete. 

8«ar*kNuM. 

3 

9 

MMn 
TkMof 

h    m 
5    4.9 

II 

North- 

South- 
em. 

4-24 

ff 

r 

P' 

<t 

sinl> 

eoti) 

Mar.  11 

Wehi.  IV.  84 

o 

4-90 

h    m    f| 
4-  0  18    8i  +0.8637t  0.5894 

4-0966 

4-9.4007 

9.9862 

Lal.7753 

n 

-4-43 

—17 

5    9.7 

4-  0  22  45!  4-0.1415 

.5894 

4-.0965  4-9.4295    .9837   1 

1 1 

B,A  C.  1281 

7 

H-  2 

—61 

5  12.3 

4-  0^  15 

—0.5645 

.6894 

4-.0964  4-9.4481    .9822   1 

Hamk.  11(13 

7 

-f66 

4-2 

5  16.3 

4-  0  29    3 

4-0.4747 

.5894 

4-.0964 

4-9.4207 

.9844  t 

Rank.  UOd 

9 

-♦-90 

4-56 

5  42.6 

4-  0  54  27 

4-15153 

.5897 

4- .0954 

4-9.4011 

.9858 

Ramk.  1110 

-40 

—78 

6  47.5 

4-  0  59    6 

— M605 

.6897  4-.095S 

4^9.4642 

sms 

]  1 

48  Tauri 

6 

4-90 

4-26 

7  10.1 

4-  2  18^ 

4-0.8714 

.5901  4-.aJ31 

4-9.4148 

.9848 

Kumk.  1136 

6 

4-31) 

—19 

7  35.3 

4-  2  42  50 

+0.(»820 

J9C2  4- .0921 

4-9.4371 

.9831 

y  Tnuri 

4 

4-90 

4-20 

8  495  4-  3  53  57 

4-0.7809 

.6905  4-.0901 

4-9.4214 

«n843 

&5  T«iri 

7 

4-27 

—31 

8  5U 

4-  3  65  4d 

—0.1244 

.8906  4-.09U1 

4-9.4455 

.9824 

Rurnk.  IIQ 

—39 

—73 

9  28.0 

4-  4  31  18 

— I.MIO 

.5906 

4-9.4722 

i)800 

Kamk  1163 

8 

4-14 

—45 

9  31.2 

4-4  34  22 

—0.3561 

.5007 

4-.0888 

4-9.4529 

.9818  £ 

* ' 

.!•  Taari 

4 

—31 

—73 

10    4Si 

4-  5    6  IS 

—1.0671 

.6907 

4-.0881 

4-9.4715    .9801  9 

63  TaqH 

6 

4-19 

—39 

16  17.2 

4-  5  18  40 

-0iK55 

.6907 

4-.0b78 

4-9.4524 

.9918 

B.A.C  1351 

«i 

4-28 

-^30 

It  18.7 

4-520    6 

—0.1133 

4»907 

4-.0677 

4-9.4485 

JQ&il 

a»Ta«ri 

6 

—20 

—73 

10  33.1 

4-  5  33  55 

-0.9192 

J909 

4-.0870 

4-9.4601 

.9803 

LaL8249 

n 

4-  4 

—58 

10  40i) 

4-  5  40  39 

—0.541] 

J>909 

4-.C868 

4-9.4601 

i)811 

r^ttt56 

8 

4-15 

—44 

10  42.6  4-  5  43    5 

—0.3407 

.5909 

4-.0868 

4-9.45E2;    .9816  || 

70  rami 

7 

4-85 

4-13 

11   126  4-  6  12    0 

4-0j6566 

.5909 

4-.oe6i 

4-9.43051   .9836   1 

LaLSSU 

8 

4-90 

4-44 

11  24.5 

-(-«28  26 

4-1.0924 

.5911 

.4-.0854 

4-9.4101 

sms 

Rantk.  1188 

«i 

4-90 

4-44 

11  247 

4-  623  36 

4-1.0937 

£911 

4-.0854 

4-9.4191 

.9845 

Romk.  1189 

w 

4-20 

— 3S 

11  3«.7 

4-6  29  22 

—0.2448 

i>911 

4-0853 

4-9.4545 

.9816 

71  T«iri 

6 

4-90 

4-36 

11  30.8 

4-  6  29  28 

4-1.0*)74 

.5911 

4-.0853 

4-9.4217 

.1?843 

Ramk.  1 102 

4-  3 

—58 

11  33.5 

4-  6  32    6 

—0.5455 

.5912 

4-.0852 

4-9.4621 

\9809 

R«mk.ltS6 

6 

4-90 

4-47 

11  49.3 

4-  6  47  18 

44.1095 

^12 

4-.0849 

4^.4191 

.9845 

Romk.  1200 

4-90 

4^ 

12    1.5 

4-  659    4 

4-1.0760 

.5912 

4-.0846 

4-94210 

.9844 

R«mk.  I2J3 

4-58 

—  2 

12  19.4 

4-  7  16  12 

4-0.3784 

.5912 

4- .0842 

4-94403 

.9828 

75  Taari 

6 

4-55 

—  5 

12  21.6 

4-  7  18  35 

4-0.3233 

.5912 

4-.0842 

4-9.4419 

,9827 

B^  Tiinri 

J! 

4-90 

4-18 

12  ^.2 

4-  7  21  50 

4-0.7284 

.5913 

4-.0837 

4-9.4313 

.9^6 

d'Tauri 

4-90 

4-24 

12  27j6 

4-  7  24    6 

4-0.8243 

<5913 

4-.0836 

4-9.4288 

.9838 

Ramk.  1210 

4-72 

4-  7 

12  35.2 

4-  7  3f  26 

+0.5414 

^14 

4-.0834 

4-9.4366 

i«31 

Ramk.  1210 

6 

—16 

—73 

12  42.1 

4-  7  38    4 

—0.8539 

.5914 

4- .0833 

4-9.4720 

.9800 

Ramk.  1214 

—43 

—73 

12  45.6 

4-  7  41  29  —1.1706 

.5914 

4-.0832 

4-9.4797 

.9793 

Ramk.  1215 

7 

-47 

—73 

12  46.2 

4-  7  42     1 

—1.2009 

.5914 

4-.0832 

-f9.4804 

.9792 

80  Taari  ^. 

6 

4-90 

4-45 

13    4.3 

4-  7  59  26 

4-1.1069 

.5916 

4-.C828 

4-a42S6 

.9842  1 

B.A.C.  1391 

5 

4-73 

4-  8 

18  138 

4-  8    8  36 

4-05553 

.5915 

4-.0826 

4-9.4377 

.9831 

81  Tauri 

6J 

4-90 

4-41 

13  167 

4-  8  11  26 

4-1.0676 

.5915 

4- .0825 

4-9.4241 

.9841 

11 

B.AX;.  1394 

7 

4-78 

4-10 

13  19.4 

4-  8  13  56 

4-0.6030 

5916;  4-.0824 

4-9.4366    SmSi    1 

1     11 

Rumk.  1227 

7 

4-90 

4-34 

13  34.1 

4-  828    6 

4-09640 

5917 

4-.0817 

4-9.4276 

.9839 

1 1 

85  Taari 

6 

4-90 

4-32 

13  46.3 

4-  8  3D  50 

4-0.9428 

5917 

4-.0614 

4^9.4286 

SiS3Q 

Ramk.  1232 

4-46 

—13 

13  5ai 

4-  8^  12 

4-05000 

5917 

4-.08H 

4-9.4464 

.^821 

Romk.  1233 

—33 

—73 

14    3i) 

4-  8  56  49 

—1.0715 

5917 

4-.08:iO 

4-a4798 

.9793 

Rumk.  1235 

4-90 

4-23 

14    9.8 

4-i)    2  30 

4-0.8149 

5918 

4-.0807 

44).4328 

.9835 

B.A.C^  1406 

7 

4-70 

4-  6 

14  29j6 

4-  9  21  31   4-0.5175 

5919 

4-.oeoo 

4-9.4413 

.9828 

Ramk.  1238 

10 

4-57 

—  3 

14  49.5 

4-9  40  42 

4-0.3528 

5919 

4-.0795 

4-9.4463 

Lai.  8699 

9 

—19 

—73 

14  53£ 

4-  9  48  38 

-0.8099 

5020 

4-.0795 

4-9-4774 

.9795 

1^1.  86L0 

8 

4-27 

—30 

15    1.6 

-^  9  52  19 

—0.1291 

5920 

4-.0793 

4-9.4689 

.9812 

Lai.  8613 

8 

4-15 

—42 

15    2.9 

4-  953  32 

-0.3324 

5920 

4-.07g2 

4-9.4640 

•  .UoUo 

a  Taari 

1 

4-59 

—  1 

15  2>.3  4-10  15    6 

44).3900 

5022 

4-.0783 

4-9.4466 

.9823 

80  Taari 

7 

4-90 

4-32 

16  20.8 

4-11    8  32 

4-0.9430 

5924 

4-.0770 

4-9.4340    i)833 

0*  Taari 

H 

4-90 

4-57 

16  4i>.7  4-11  32  29 

4-15075 

5925 

4-.0760 

4-9.4278    i)838 

o«  Tauri 

^ 

4-90 

4-44 

16  46  4  4-1 1  33    0 

4-1.0J»24 

5!«5  4-.075J) 

4-9.4310    S)^6 

Kumk.  1241 

4^S 

4-  6 

17    2.9  4-11  49    2  4-04<)67 

5!«6  4-.()756 

4-9.4471) 

ii823   1 

Ramk.  1243 

8 

4-70 

4-6 

17  15.6  —11  58  47i  4-0.5184 

5926'  4-0733 

4-9.4469 

i)823  J 

■^^ss 

Romk.  1246    7 

4-14 

—44 

17  43.3  _]i  33    71—0.3606 

0.5926,  4-0.743 

4-9.4696  9i»802  '| 

54 
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ELEMENTS  FOR  FACnJTATING  THE  CALCULATION  OF  OCCULTATION8 

or 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

FHR  YEAR  1867. 

• 

UmltlDg 

Wash- 
ington 

At  Washfaigton  Meui  TIdo  of  Conjnaetion. 

Date. 

Bter^MaoM. 

Vkmxi 

«^WiA    IP   Av^BHB^^W 

* 

North- 
cm. 

South- 
ern. 

-5 

Time  of 

6- 

h    m 
17  42j6 

H 

r 

F' 

<r 

Jnl) 

eMl> 

Htf.ll 

Ramk.  1847 

-^5? 

h    m    • 
—11  38  48 

+0.3545 

06936 

+X>743 

+94519;  9.9816  1 

11 

Romk.  1254 

4^ 

0 

17  58J2 

—11  17  50 

+0.3065 

6987 

+.0739 

+9.4513 

.9819 

11 

Ramk.  1255 

4-90 

+47 

17  50.3 

—11  16  43 

+1.1181 

6987 

+.or38 

+9.4386 

.9835 

11 

U1.8d52 

n 

4-22 

—35 

18  17^1 

—10  59  81 

-OJ2214 

6928 

+.0734 

+9.4673 

mKAid 

11 

Rumk.  1263 

+90 

+44 

18  54.6 

—10  83  30 

+141898 

6929 

+.0721 

+9.4358 

JIKIS 

11 

Ramk.  1268 

«i 

4-90 

+65 

19  89.7 

—  0  49  40 

+1.8563 

6038 

+.0709 

+9.4319 

il835  ' 

11 

Ramk.  1283 

7 

+79 

+12 

80  37.6 

—  844  88 

+0.6118 

6933 

+.0688 

+9.4506 

i»30 

11 

Ramk.  1294 

-1-90 

+46 

81  30.1 

—  7  53  57 

+1.0967 

6935 

+.0672 

+94397 

ilflKI 

11 

Rumk.  1299 

n 

4-13 

—44 

21  54.1 

—  7  30  55 

—0.3786 

.6036 

+.0666 

+9.4771 

J)7U6  ' 

11 

Rumk.  1300 

^ 

4-16 

—41 

21  56.4 

—  7  88  43 

-0.3888 

6936 

+.0665 

+94759 

.9797  ' 

12 

B.A.C.  1586 

6 

+52 

—  5 

0    9.7 

—  580  86 

+0.2934 

6040 

+.0635 

+9.4645 

ilflOH 

V2 

mTauri 

6J 

-28 

—72 

4  11.3 

—  1  88    6 

-1.0113 

6048 

+.0548 

+9600S 
+94728 

inTw  ' 

12 

111  Tauri 

6 

+72 

+11 

11    6.5 

+  5  U    7 

+06415 

6057 

+.0414 

JXM 

12 

nSTaori 

6 

+90 

+68 

11  48.9 

+  5  61  58 

+1J2575 

6959 

+.0401 

+9.4553 

il815  , 

12 

115  Tauri 

H 

+34 

—19 

12  13J 

+  6  15  11 

— Oi)083 

SX& 

+.0398 

4-94863 

sfnss 

12 

117  Taori 

6 

+90 

+28 

18  34.9 

+  6  36  18 

+0.r340 

6950 

+.0382 

+9.4690 

.9803 

12 

119  Taori 

It 

+  1 

—58 

14  14.6 

+  8  18    0 

—05888 

6061 

+.0358 

+96013 

snrm 

12 

B.A.C.  1788 

+90 

+39 

14  173 

+  8  14  40 

+0.9721 

6961 

+.0358 

+9.4647 

i)807  ' 

12 

120  Tauri 

6 

+  5 

—52 

14  46.5 

+  8  48  48 

—06199 

6968 

+.0339 

+9.5001 

sm\ 

12 

122  Tauri 

6 

+90 

+44 

16  14.1 

+10    6  54 

+1.0330 

6962 

+.0313 

+94648 

i>807  f 

12 

130  Tauri 

6 

+62 

+  4 

20  du 

—  953  86 

+04162 

6066 

+.0885 

+9.4883 

i»790 

13 

B.A.C.  1930 

6^ 

+72 

+13 

2  39^ 

—  3  61  84 

+06328 

6968 

+.0101 

+9.4819 

il790 

13 

71  Orioniii 

5* 

—27 

—71 

7  26U) 

+  0  43  37 

—0.9961 

6068 

+.0003 

+96160 

i)75l 

13 

23Qemioor. 

6l 

+90 

+70 

16    1.9 

+  8  59  40 

+1.8601 

ssm 

—.0187 

+9.4634 
+9.4846 

J9808 

.13 

86G«Dixior. 

4 

+55 

+  1 

18  35.3 

+11  87    8 

+aa893 

6062 

—.0830 

.9788 

14 

X  Geminor. 

31 

+90 

+86 

9    66 

+  1  84  58 

+0.8141 

6940 

—.0608 

+94603 

JWIl 

14 

B.  A.C.  8438 

6l 

—33 

—72 

11    6^ 

+  380  83 

—1.0659 

6935 

—.0541 

+9.5020 

.97ei 

14 

68  Qeminor. 

5* 

+90 

+50 

15  28.1 

+  7  38    1 

+1.1348 

6927 

— .C626 

+9.4438 

i1896 

14 

/Geminor. 

6 

—20 

—72 

17  50.3 

+  9  48  48 

-0.9137 

6020 

—.0668 

+9.4893 

i»7a3 

15 

1  Caacri 

6 

+61 

0 

1    6.3 

—  7  11  38 

+0.4156 

6908 

—.0798 

+9.4440 

il886 

15 

3Caneri 

6 

-69 

—73 

8  38.8 

—  542  35 

—1.2644 

6897 

-.0887 

+9.4831 

J9790  ■ 

15 

5  Caneri 

6 

+10 

—49 

8  57.6 

—  6  84  29 

—0.4243 

6897 

-.0831 

+9.461 4j 

ilSlO 

15 

29  Caneri 

6 

+90 

+16 

14  20.1 

+  538  38 

+0.73JJ7 

6850 

—.1080 

+9.4088 

i)856 

16 

i  Leonifl 

6 

+49 

—16 

17  31.3 

+  744  38 

+0J2389 

6753 

-.1404 

+9.3137 

.99C6 

16 

0  Leouis 

3* 

+90 

+36 

21  UJi 

+11  39  33 

+1X1697 

6735 

—.1449 

+9^2603 

J9987  1 

16 

IdLeonii 

6 

—46 

—78 

23  51.0 

—10    9    1 

—1.8213 

6728 

—.1474 

+9.3385 

J9897  ' 

17 

B  A.C.  3345 

6 

—18 

—78 

028.3 

—  9  38  51 

—0.9097 

6725 

—.1481 

+9.3193 

S904 

17 

BA.C,  :<«8 

6 

+90 

+38 

4  80.8 

—  5  49  16 

+1.0495 

6711 

—.1519 

+9J2808 

i)939  i 

17 

A  Leonif 

5 

—15 

—80 

9  86.0 

—  064    4 

—0.8584 

6690 

—.1570 

+9J26b5 

.9985 

17 

B.A.C.3538 

6* 

—14 

—81 

15  58.9 

+  6  19  30 

— Oiiil4 

6665 

—.1684 

+9J39SI 

J9938 

17 

44Leoiiis 

6 

—16 

-81 

17  14.7 

+  638  20 

—0.8851 

6658 

-.1634 

+0.8156 

.9941 

17 

BJiC.  35G8 

^ 

—17 

—81 

17  84.1 

+  6  47  33 

— 0i»05 

6656 

—.1637 

+9.3151 

.9941 

17 

48  Leonit 

6 

+51 

—17 

21  36.1 

+10  60  58 

+0.8793 

6642 

—.1667 

+9.1M 

.9961  ' 

18 

37Sextantii 

6 

+34 

—33 

8  45.4 

—  8  10  10 

—0.0048 

6622 

—.1701 

+OJ0908 

jgo67 

18 

eLeonis 

5 

—17 

—83 

9  30.3 

—  1  38  40 

-0i»d3 

6598 

—.1738 

+9i)741 

QQfin 

16 

r  Leonit 

5 

+47 

—81 

88    1.0 

+10  86  40 

+0J2845 

6557 

-.1787 

+a796a 

J9908 

19 

89  Leonii 

6 

+  5 

—70 

1  13.1 

—10  87  10 

—06391 

6548 

—.1794 

+8ja807 

J9990 

19 

$  Vinrinif 
B.A.C.  4043 

% 

+  3 

—73 

858.6 

—  3    838 

—06753 

6525 

—.1808 

+86415 

Q|QQI£ 

19 

+34 

-34 

18  54.4 

+  0  51  19 

0.0000 

6514 

—.1810 

4^.3448 

9iKI»l 

19 

13  Vifginia 

^ 

+17 

—63 

28  17.1 

+  956    8 

-<)J309a 

6498 

—.1807 

—7.9466 

OJOOOO 

19 

^  Vlrginit 

^ 

+  4 

—71 

28  53.1 

+10  30  49 

—06451 

6490 

—.1806 

+7jO048 

ojoooo 

20 

38  Viryrinifl 

6 

+14 

-66 

14  58.3  +  8    5  25 

—0.3554 

6458 

—.1769 

—8.6939; 

8iM«r» 

20 

k  Virfpnis 

6 

—  1 

—79 

18  .  6.1  +  5    7  14 

—0.6282 

6453 

—.1756 

—8.7383 

iKKM 

80 

46  Virginia 

6^ 

—40 

—00 

18  33.6  +  5  33  54 

—1.1779 

6451 

—.1754 

-8j6656 

iUHS 

80 

48yii^nli    I6~ 

—37 

—80 

80  10.1+  7    7  88 

— U468 

06448 

—.1748 

— &7113 

%saH  . 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

nm  TEAR  1867. 

Sate. 

Ster^NMM. 

^  Virgifrifl  fr. 
66  Virginis 
/■  Vifginis 
m  Virgimii 
94  Viiginis 

i 

^* 

5 

6 
6 

LIniltlnff 
Pandkta. 

inftdo 
Time  of 

h    m 

23    6.0 

6  13.3 

9  51.5 

14  33.5 

2  39.7 

Al  Washlaiton  MMa  Timo  of  Coi^aiietloii.                  H 

North- 
6nia 

So«th- 
era. 

-ig 

—90 
—88 
4-38 
—70 

JT 

T 

P' 

^ 

•ia2> 

eoel) 

llir.20 
21 
21 
21 
22 

4^ 

4-82 
4-2 

h    m    ■ 
+  957  45 

—  7    820 

—  3  36  59 
+  0  56  10 
—11  20  13 

+0.3476 
—12621 
—0.6992 
+1.1614 
—0.5375 

0.5445 
.5435 
.5433 
^26 
.5418 

—.1735 
-.1699 
-.1677 
—.1646 
—.1558 

-85251 
—8.8917 
—8.9871 
—9.1453 
—9.1572 

.9987 
J9979 
.9957 
.9955 

22 
22 
22 
22 
23 

95  Vin^nis 

96  Virtdnis 
jr  Vii^inii 
2I^bnB 

6 

P 

6 

-l-2tt 
-^81 
4-61 
4-79 
—  5 

-41 
4-12 

—  8 
4-53 

-78 

2  52.3 

3  58.6 
5  53.1 

11    2.3 
2  14^ 

—11    8    1 
—10    3  46 

—  8  12  52 

—  3  13  15 
+11  30  50 

—0.1156 
+0.8205 
+0.4743 
+12677 
—0.6116 

.5418 
^16 
J5416 
5414 
^13 

—.1557 
—.1547 
—.1532 
—.1487 
—.1339 

—9.1787 
—92268 
—92246 
—92847 
—92942 

.9950 
.9937 

sms 

.9918 
.9914 

23 

23 
24 
24 

^Libne 
o'  Libne 
Y  Libra 
17  Lihno 
49  Libra 

6 
6 

I' 

-64 
4-76 
4-37 
4-75 
4-74 

—90 
4-49 
—24 
4-7 
4-19 

3  25.4 
16  14.2 
22  21.5 

2  31.8 
10  29.6 

—11  21  45 
+  14    4 
+  6  50  56 
+11    2  23 
—  5  14  47 

—1.2945 
+1.2289 
4-0.1847 
+0.7234 
+0.9030 

.5411 
.5415 
J6417 
.5419 
.5421 

-.1325 
—.1184 
—.1111 
—.1067 
—.0965 

—02756 
— 9^1032 
-9.3940 
—9.4199 
—9.4440 

.9921 
.9856 
.9862 
S)844 
.9826 

25 
25 
25 
25 
26 

7  OphiiichI 
24Soorpii 
B.  A.C.  5695 
B.AC.  5771 
B.A.a  5839 

5 
5 

6 

It 

4-13 
4-73 
—17 
4-16 
4-12 

—45 
4-9 
—90 
—39 
—42 

1  27.7 

6  30.0 
13  32.0 
19  26.1 

1    3.8 

+  9  15  10 

—  958    3 

—  3    3^ 
+  239  29 

+  8    6  30 

—0.1780 
+0.7427 
—0.6864 
—0.0731 
—0.1265 

.5430 
.5432 
.5437 
.5440 
J544^ 

—  0752 
—.0681 
—.0680 
—.0493 
—.0411 

—9.4487 
—9.4776 
—9.4556 
— 9.4?64 
—94808 

.9821 
.9795 
.9815 
J9796 
STTdl 

26 
26 
27 
27 
27 

B.A.C  6060 
6  Satritcarii 
B.A.C.  6267 
B.A.C.  6287 
B^C.6292 

f 

6 
6 
6 

4^ 
--57 

—  4 
4^ 
4-71 

4-  5 
—90 

—56 
4-5 
4-18 

18^.4 

24    6.3 

9  52.1 

10  55.4 

11  28i2 

+  055    1 
+  3  30  50 

—  8    7  48 

—  7    633 
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+0.8782 
—1.0002 
+1.1995 
—0.8488 
+0.4812 

— li»17 
—0.3602 
—1.2627 

+0.7993 
+6J3976 

+1.1540 

—1.1746 

[—0.8612 

—0.8136 

—0.7998 


y 


0.6002 
.6002 
.6002 
.6002 


+.0763 
+.0757 
+.0757 


In2> 


tin 


.0770  +94470 


,6003  +.0753 


—  9  15    21 

—  9    6-45 

—  4  57  10 
+^0  8  6 
+  6  47  521 


6    5.6  -^4  41    7 

8  11.4  —1  41  19 

15  59.6  +  5  52    1 

20    5.9  +  9  50  26 

5  38.3' -^4  55    8 


6=  14.9-  _  4  19  46 
22  34.3+11  2»   5 

1  444r— 9  26  48 

2  ]2.3>— 8  59  42 

3  50.0  —  7  ^    2 


-0.84491 
—0.8604 
+0.3267 
+0.0379 
—0.8682 

+0.9554 
— (L&160 
—0.5590 
+0.0177 
-03023 


.6003 
,6005 
.6005 
.60C6 
.6006 

.6008 
.6009 
j6009 
.6012 
.6017 

.6017 
.6017 
.6017 
.6017 
.6016 

.6016 
j6015 
.6008 
.6002 
.5984 

.5938 

M2iy 

.5022 

.5906 

.5676 

.5871 

.5870 
.5853 
^18 
.5700 

.6674 
.5662 
.5661 
.5621 
.55i;6 


.5691 
.5691 
.5573 
.5557 
.5531 

.5492 
.5484 
.5466 
.5459 
.5441 


-41:6899  .5441 
—0.3629  .5420 
— 0.640ffl  .5418 
— l.HJ37^  .5419 
—1.1636  0.5415 


+.07531 
+.0744 

+.ora5 

+.0701 
+.0683 

+.0678 
+.C677 
+.0635 
+.05771 
+X)420 

+.0398 
+.0872 
+.0357 
+i)357 
+.0344 

+.0317 
+.0233 
+.0107 
+.0008 
—.0197 

—.0505 
— .C643 
— .C62:< 
—.0665 

—.0798 

—.0828 
—.0827 
—.0889 
—.1018 
—.1382 

-.1488 
-.1462 
—.1466 
—.1556 

—.1609 

— .1«M 

—.1622 
—.1653 
—.1686 
—.1723 

—.1773 
—.1782 
—.17961 
—.1800 


1:% 


cot 


-.1799  -6w9466 


-.1799 
-.1765 
-.1754 
-.175:1 
-.1746 


+9.4469 
+9.4eC6 
+9.4519 
+9.4513 

+9.4326 
+9.4673 
+94351 
+9/1567 
+94397 

+94772 
+9.4759 
+9.4644 
+9.50r6 
+9.4722 

+9.4863 
+94690 
+9.5012 
+9.4647 
+9.5001 

+9.4648 
+94^23 
+94&20 
+9.5169 
+94<M6 

+94603 
+95020 
+9.4432 
+9.4803 
+94440 

+94821 
+9.4614 
+9.4758 
+9.4028 
+9.3137 

+9i3603 
+9.3325 
+9.3193 
+9J2665 
+9J2234 

+9J2156 
+9.2151 
+9.1233 
+9A)902 
+9.0741 

+a7C61 

+8.8207 
+8.6415 
+83448 


9.9823 
.0823 

.9802 
iJ819 
.9819 

.9835 

.9820 
.9830 

.9795 
.0716 
.9807 
.9771 
.9800 

.9786 

.9803 
.0770 
.9807 
.9771 

.9807 
.0790 
.9700 
.0752 
.9788 

.0811 
.0769 
JI826 
.9783 

.9790 
.9810 
.0797 
.9857 
.9906 

.9027 
.9897 
.9003 
.0025 
.9938 

.9941 
.9941 
.9061 
.9067 
.9069 

.9992 

smo 

.9996 
9.9999 
OOOOO 


+7.'0a48  0.0000 
-8.6939  9.9995 


— 8.732:i 
-8.6656 
—8.7114 


sm4 

.99^5 

9sm4 
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ELEMENT^  FOR  FACILITATING  THE  CALCUtA'HON  OF  0CCULTATI0N8  OF       | 

PLANETS  AND  STARS  BT  THE  MOON,  FOR  THE  YEAR  1R67. 

1 

• 

1 

Umittng 
ParaHeli. 

Ingtno 

At  Waahlagtoo  Mean  Ttea  of  Coq|aaetloB. 

Date. 

Ster'ftSIuiM. 

5 
6 
6 

Moan 
Time  of 

6' 

h    m 
6  47.9 
13  59.6 
17  39.8 
22  24.0 
10  34.7 

North- 

r 

+54 
—55 

—  7 

-f8-l 

0 

Scmlh. 
em* 

—16 
—90 
—90 
+36 
—74 

If 

T 

P' 

^ 

ftel> 

co§D 

Apr.  17 
17 

17 
17 

Id 

A  Virginia  K 
66  Vtrginis 
/•  Virginiti 
M  Vir(^ifiis 
94  Yirginif 

h    B    • 
—  432  38 
+  2  25  43 
+  5  59    3 
+10  34  29 
— 1  37  27 

+0.3366 
—1.2882 
—9.7256 
+1.1387 
-0.5786 

0.5414 
.5411 
.5410 
.5410 
.5410 

— J734 
—.1700 
—.1680 
—.1651 
—.1565 

-8.9854 
—8.8917 
— 8.9c»74 
—9.1454 
—9.1572 

9.9965 
.99^7 
i>979 
il«7 
i)955 

18 
18 
18 
18 
19 

95  Vir^nis 

96  Virginia 
X  VirjKtnii 
2  Libras 

^>  Libra 

6 

1 

6 

-^23 
-h8I 

-f58 
-f79 
—  8 

-43 

+10 
—10 

+46 
—87 

10  47.4 

11  54.0 
13  49.0 
18  59.3 
Id  13.1 

—  1  25  It 

—  0  20  38 
+  1  30  48 
+  6  3t  28 

—  2  43    7 

—0.1555 
+0.7827 
+04;»4 
+li2235 
— «j6747 

.5410 
^10 
.5411 
5414 
.5421 

—.1364 
—.1556 
—.1540 
—.1496 
—J  351 

—9.1787 
— n.226R 
—9.2246 
— i).2847 
—05942 

ii950 
.9n37 

iH)18 
5914 

20 
20 
20 
20 
.   21 

a»  Libra 
y  Libr» 
fl  Libra) 
49Ubra 
tp  Opbiaclii 

6 

-f76 
-».3:i 
-».69 
-f74 
4-8 

+39 
—28 
+  2 
+13 
—68 

0  11.6 

6  18.1 

10  27.6 

18  23.8 

9  18.3 

+10  49  15 

—  7  15  45 

—  3  14    3 
+  4  27    9 

—  5    630 

+1.1513 
+0.1046 
+0.640U 
+0.8130 
—05807 

.5410 
.5434 
.5437 
.5444 
.5453 

—.1192 
—.1124 
—.1069 
— .0!I67 
-X)766 

—0.3940 
-9.419f> 
—9.4440 
-9.4487 

5656 
5663 
5844 
5625 
5e21 

21 
21 
22 
22 
23 

S4  ScMTpii 
&  AC.  569)5 
B.A.C.  5771 
aAa5839 

aA.a606o 

5 
6 

4 

-^65 
-24 
+10 
+  6 
-•-52 

•♦-2 
—90 
—46 
—50 
—  2 

U  19.4 

21  19.7 

3  12.6 

8  49.3 

2    8i) 

—  0  14  56 
+  7  32    4 
—11  46  16 

—  6  20  18 
+10  26  17 

+0.6368 
-0.7982 
—0.1889 
-05460 
+0J5437 

.5455 
.5458 
.5459 
.5461 
^61 

— X)694 
—.0592 
—.0504 
— X)418 
— X)154 

—94777 
—9.4556 
—9.4765 
—9.4809 
—95076 

5795 
5615 
57^6  , 
5791 
5763 

23 
23 
23 
23 
24 

aA  C.  6967 

aAce»^ 

D.A.C.  6090 
B  A.C  6993 
aA.C.  6894 

6 
6 
6 

1* 

—11 

+5^ 
+71 

+19 
+28 

-69 
—  3 
+  9 
-32 
—23 

17  36.4 

18  39.6 

19  12.7 
19  15.7 

J9  16.4 

+  1  24  10 
+  225  33 
+  2  57  23 
+  3    0  19 
+  312 

—05003 
+0.5415 
+0.7478 
+ei)402 
+6.1959 

j5460 
.5459 

.5458 
.5458 
J>458 

+.0069 
+.01G5 
+.0111 
+.0112 
+.0112 

-D.4871 
-«5084 
-95124 
—94980 
—95012 

5785 
it762 
5757 
5773 
5770 

23 
25 
25 
25 
25 

0*  SagitUrii 
v'SmHttiirH 
B  A.C.  6658 
e^  Sagtuarii 
a*  Sagittarii 

4 

I' 

6 
6 

+51 
+72 
+72 
—15 
—22 

—  7 
+26 
+52 
-86 
-00 

19  32.4 
19  36.2 
22  377 

4  47.6 

5  4tJ2 

+  2  30  42 
+  2  34  24 
+  5  30    4 
+11  28  15 
—11  40  51 

+0.4839 
+0.9917 
+1J2257 
—0.6581 
—0.7823 

^46 
w5446 
.5444 
.5443 
.5441 

+.0486 
+.0486 
+.0531 
+.0622 
+.C635 

—9.4921 
—95026 
—95042 
—9.4567 
-9^15 

5780 
5768 
ir766 
5615 
5619 

25 
26 
26 
26 
26 

aSagittarii 
B.  A.  0.6902 
/9  Capricor. 
B  A  C.  7063 
r<  Capricor. 

1 

6 
6 

—28 
—15 
—14 
+27 
+57 

—90 
-90 
-90 
—32 
—  6 

13  10.3 
0  16.2 
0  23J0 
4  47.5 
8  19.4 

—  4  25    9 

+  6  19  59 
+  626  26 
+10  42  33 

—  9  52  16 

-OJ6033 
—0.7032 
-Oj6966 
+0.0401 
+0J5045 

J>439 
.5433 
.5432 
.5431 
.5430 

+.0741 
+.08I6 
+.0900 
+.0959 
+.1003 

—04361 
—0.4186 
— 94M5 
— 9426t:^ 
—94297 

5632 
5645 
5645 
5rtW 
5837 

26 
27 
26 
27 
27 

r^Caprioor. 
8Aq«arii 
9AqiiarU 
18  Aqnarii 
i  Capnoor. 

5 

6 
6 
6 

H 

+50 
—  2 
+30 
+77 
+74 

—12 
—71 
—31 

+  9 
+  2 

9  15.9 
19  21.4 
19  56.4 

7  10.5 
18    4.4 

—  8  57  3t 
+  0  48  51 
+  1  22  48 
—11  44  24 

—  1  11    8 

+0396S 
— Oi>32:) 
+0.0500 
+0.7759 
+0.6566 

^29 
.5426 
.5428 
.5430 
.5434 

+.1016 
+.1144 
+.1153 
+.1285 
+.1406 

-94246 
—0.3701 
-^.3850 
— 9.')eB4 
— a3170 

5641 
iW77 
5b68 
5t79 
5904 

27 
28 
28 

28 
28 

B.A.C.  7G90 
A  Aquarii 
B.A.C.  7774 
e  Aquarii 
67Aqaaril 

6 
6^ 

+32 
—23 
+58 
—  4 

+58 

—33 

—90 
—13 

—90 

21  3]j6 

8  48.7 

8  49.8 

10  26.8 

21  33^ 

+  2    930 
—10  54  54 
—10  53  46 
—  9  19  56 
+  1  25  41 

+0.0278 
—0.9465 
+03981 
-0.6454 
+05645 

5438 
5447 
5448 
5450 
5469 

+.1442 
+.1549 
+.1550 
+.1565 
+.1656 

-05980 
—0.1668 
-9CU66 
— 9.i(m 
— 0J54^ 

5920 
5963 
5^87 
5952 
5961 

29 
29 
30 
30 
30 

BAaSOdi 
96  Aqnarii 
20Piici«ni 
a  AC.  6311 

6 

9 

—  6 
+84 
+87 
—33 
+59 

-90 
+60 
+52 
-«0 
—12 

13  2.4 

14  50  J2 
4  17.9 
7  30.0 

12  16.4 

—  7  35  14 

—  5  51    9 
+  7  10  13 
+10  15  67 
•-9    7    7 

-0.7083 
+1.3161 
+15788 
—1.1105 
+0.4027 

5502 
5506 
5546 

5558 
5576 

+.1757 
+.1768 
+.1826 
+.1837 
+.1849 

• 

— 6j96G6 

5966 

5977 

95992 

'OjOQOO 

919990 

— aO0K3 
-6.7858 
—814)418 

30 

30 

30 

ifar   1 

1 

B.A.C.  67 
Vawoa 
44  PiMnom 
73Pi8cittiii 
77  PSad.  pr. 

6 

—  8 
+87 
+14 
—16 
+32 

-«9 
+  4 

—68 

—37 

18  8.0 

19  38i2 
21  37.7 

15  24.0 

16  49.5 

—  3  27  19 

—  2    0    6 

—  0    4  38 
-6  54  47 

—  6  30  11 

—0.7674 
+0.68!)1 
—0.3769 
—0.8847 
—0.0524 

5596 
5146 
5613 

5694 
05695 

+.1858 
+.1674 
+.1862 
+.1843 

+.1842 

+65190 
—7.5314 
+65220 
+65051 
+6.8645 

95999' 

iicoooo  , 
95999  ' 

5984 
219968  , 
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KLEMEHTS  FOE  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

1 

Llmidng 
Paralteta. 

Ingtna 

At  WaaUagton  Bl«u^  TIom  of  CoaJaaetkm. 

]    Date. 

Stw'ftNUBS. 

3 

MMn 

h    m 
16  58.1 

North- 

VTD. 

SonUa- 
em. 

—75 

H 

r 

P* 

<t 

•InZ) 

eoti) 

( 
Kay    1 

c  PiAcinm 

■¥  1 

h    m    • 
—  5  23  57 

-0.6988 

0.5699 

4-.1839 

4-8.9354 

9.9964 

1 

Mbmcurt 

4-90 

4-19 

\^    4.0 

—  4  20  22 

4-0i)12d 

.5164 

4-.1611 

4-8.8044 

.9991 

2 

96  Piseiitm 

% 

0 

—76 

2    2.0 

4-  3  20  51 

—0.6253 

.5745 

4-.18C2 

4-9.0608 

.9971 

2 

§i  Ptffcium 

4-79 

4-  1 

2  31.0 

-f-  3  48  4& 

4-0.6229 

.6752 

4-.1799 

4-8.9780 

.9980 

4 

4dTiuan 

6 

-f90 

4-35 

22  20i) 

—  2  55  11 

4-0.9847 

.6073 

4-.0979 

4-04148 

.9848 

4 

Riimk.1136 

6 

-H8 

—12 

22  44.7 

—  2  32  18 

4-0J3159 

.6(176 

4-.0968 

4-9.4371 

.9831 

4 

Y  Taari 

4 

+90;  4-281 

23  54.5 

—  1  25  21 

4-0.8991 

.6(79 

4-.0JI47 

4-9.4214 

.9843 

4 

5oTiiuri 

7 

4-a5 

—23 

23  56.5 

—  1  23  27 

4-0i)169 

.6(>79 

4-.0947 

4-9.4455 

i)824 

5 

Rumk  1163 

8 

-h23 

—36 

0  34  4 

—  0  47    2 

— 9.2080 

.6083 

4-.09:« 

4-94529 

i)ei8 

5 

4'Tauri 

4 

—18 

—73 

1    5.7 

—  0  16  57 

-0.80C6 

^84 

4- .0926 

4-9.4715 

.9801 

5 

63  Taari 

6 

4-23 

—30 

1  18.0 

—  0    5  13 

—0.1185 

.6084 

4-0923 

4-9.4924 

J)818 

5 

B.A.a  1351 

6J 

4-36   —221 

1  19^ 

—  0    353 

4-0.0301 

.6084 

4- .0922 

4-9.4486 

.9822 

5 

P   TMri 

6 

—  9 

—73 

1  33.0 

4-  0    9  12 

-0.7554 

.6085 

4-0914 

4-94692 

J)803 

5 

Lai.  6249 

n 

4-13 

—47 

1  3J>.6 

4-  0  15  341  —03865 

6085 

4-0913 

4-9.4601 

i)811 

5 

Lai.  8256 

8 

4-23 

—35 

1  42.0 

4-  0  17  49 

—0.1910 

.6085 

4-0912 

4-9.4552 

i)816 

5 

a*Taiiri 

5 

^-4o 

—73 

2    4.9 

4-  0  39  49 

-1.1896 

.6086 

4-.0907 

4-9.4810 

i)791 

5 

70  Taari 

7 

4-90 

4-21 

2  10.4 

4-  0  45    7 

4-0  7«?25 

.60861  4- .0905 

4-9.4305 

.9836 

5 

Lai.  8311 

8 

4-90 

4-56 

2  21.6 

4-  0  55  55!  4-li»78 

.6087 

4-.0903 

4-9.4191 

i)845 

5 

Ramk.  1188 

^ 

4-90 

4-56 

2  218 

4-  0  56    6 

4-1.2089 

.6087 

4- .0898 

4-9^1191 

i)845 

5 

71  Taari 

6 

4-90 

4-46 

2  27.6 

4-  1     1  37 

4-1.1251 

.6087 

4- .0896 

4-9.4217 

i)843 

5 

Ramk.  1198 

6 

4-90 

4-61 

2  45.1 

-h  1  18  27 

4-1.2445 

.6088 

4-.08P2 

4-9^191 

i)845 

5 

75Tauri 

6 

4-65 

4-  2 

3  15.9 

4-  1  48    1 

4-0.4595 

.6090 

4- .0884 

4-94418 

1)827 

5 

d»  Taari 

3 

4-90 

4-25 

3  191 

4-  1  51     3 

4-08547 

.6090 

4-.0884 

4-94313 

1)836 

5 

^«  Taari 

4-90 

4-32 

3  21.3 

4-  1  53  12 

4-0.948(» 

.6090 

4-.0883 

4-9.4288 

i)838 

5 

Ramk.  1212 

6 

—  5 

—71 

3  35.0 

4-  2    623 

—0.6882 

.6091 

4-.0876 

4-9.4720 

.9800 

5 

Ramk.  1215 

7 

-29 

—73 

3  3a9 

4-  2  10    7 

—1.0266 

.6091 

4-.0874 

4-9.4804 

i)792 

6 

80  Taari  pr. 

6 

4-90 

4-58 

3  561 

4-  226  34 

4-1.2246 

.6091 

4- .0870 

4-9.4225 

i)842  , 

6 

BJlC.  1391 

5 

4-90 

-t-15 

4    5.1 

4-  2  35  12 

4-0.6869 

.6091 

4-.0J?68 

4-9/4377 

1)831 

5 

81  Taari 

H 

4-90 

4-53 

4    78 

4-  2  37  51 

4-1.1866 

6091 

4- .0867 

4-9.4241 

D841 

5 

B.A.ai394 

7 

4-90 

4-18 

4  10.3 

4-  2  40  16 

4-0.7338 

.6091 

4-.C867 

4-9.4366 

D831 

5 

Ramk.  1227 

7 

4-90 

4^3 

4  24.3 

4-253  38 

4-1.0859 

.6003 

4- .0859 

4-9.4275 

D839 

6 

85  Taari 

6 

4-90 

4-41 

4  a5.8 

4-  3    4  41 

4-l.r659 

.6093 

4-.t856 

+9.4285 

D838 

5 

B.A.C.  1406 

7 

4-a5 

4-13 

5  16.8 

4-  344    2 

4-0.6519 

.6094 

4- .0846 

4-9.4413 

D828 

5 

1^8610 

8 

4-36 

-28 

5  471 

4-  4  13    7 

4-0.0224 

6097 

4- .0833 

4-9.4589 

D812  < 

5 

LaL8613 

8 

4-24 

—33 

5  48.3 

4-  4  14  17 

—0.1757 

.6007 

4- .0833 

4-9.4640 

D808 

5 

•  Taari 

1 

4-71 

4-6 

6    9.5 

4-  4  34  39 

4-0.5294 

.6007 

4-.C^8 

4-9.4465 

D823 

5 

89  Taari 

7 

4-90 

4^2 

7    2.1 

4-  5  25    5 

4-li)703 

.601)8 

4- .0809 

4-9.4338 

.9834 

6 

«!•  Taari 

H 

4-90 

4-57 

7  28.1 

4-  5  50    6 

4-1.2165 

.6100 

4-.0798 

4-9.4308 

.9836 

5 

Ramk.  1241 

9 

4-83 

4-13 

7  41.9 

4-  6    3  19 

4-0.6:61 

.6100 

4- .0795 

4-9.4470 

.9823 

5 

Ramk.  1243 

8 

4-84 

4-16 

7  53.9 

4-6  14  50 

4-0.6578 

.6100 

4-.0792 

4-9.4469 

D823 

5 

Ramk.  1246 

7 

4-23 

—34 

8  19J2 

4-639    4 

—0.1991 

.6100 

4-.0785 

4-9.46C6 

.9802 

5 

Rorak.  1217 

4-6S 

4-  5 

8  19.5 

4-6  39  21 

4-0.4984 

.6101 

4- .0785 

4-9.4518 

.9819 

5 

Rnmk.  V^A 

4-72 

4-  7 

8  34  2 

4-  6  53  301 

4-OJ6400 

.6102 

4-.0776 

4-9U513 

D819 

5 

Ramk.  1255 

4-90 

4-62 

8  35.3  4-  6  54  35 

4-1.2439 

.6102 

4-.0776 

4-9.4325 

D835 

6 

LBL8d52 

H 

4-31 

—26 

8  52.4  4-  7  10  57 

-0A)622 

.6102 

4-.0772 

4-9.4673 

D805 

5 

Ramk.  1263 

H 

4-90 

4-58 

9  27.7  4-  7  44  49 

4-1^73 

.6104 

4-.0768 

4-9.4361 

.9633 

5 

Ramk.  1276 

9 

—37 

—72 

10  27.0  4-  8  41  46 

—1.1166 

.6107 

4-.0738 

4-9.4966 

.9776 

5 
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7 
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4-0.7537 

.6107 
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.9820 

5 
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4-23 

—34 
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4-.0705 

4-9.4771 
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9 

4-26 
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4-.0704 

4-9.4759 
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7 
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4-.0704 
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5 
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6 

4-64 
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.6112 

4-.0656 
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5 
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H 
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—72 

18  15.0  -.  7  49  10 

—0.8181 

.6118 

4-.0581 

4-9.5005 
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6 

111  Taari 

6 

4-90 

4-20 

0  48.9,  —  1  31  20 

4-0.7081 

.6122 

4-.0439 

4-9.4722 

.9800 

6 

115  Tauri 

H 

4-45 

—  9 

1  52i2l  —  0  30  34 

4-04727 

0.6122 

4-.0416 

4-9.4863 

9.9786 

4S2 
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6 
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^l 

4-90 

4-52 
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4-  1  22  41 

4-1.1308 
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4-9.46*7 

ii8ff7 

6 

120Tiiuri 

6 

4-16 

—38 

4  176 

4-  1  48  55 

-0.3243 

6I22!  4-0366 

4-950111 

.9771 

6 

}22TftarL 

6 

4-90 

4-59 

5  41.3 

4-  3    9  12 

4-l.U^i 

.6122  4-X)333 

4-9/4648 

SSi7 

6 

ISO  Taari 

6 

4-79 

4-16 

9  39.5 

4-  6  57  47 

4-0.n991 

6118  4-0246 

4-9.4822 

.1790 

6 

B.A.C.  1930 

^i 

4-90 

4-24 

15  377 

—11  18  37 

4-0.7216 

.6112  4-0116 

4-9.4819 

.!  Tl'l 

6 

71  Orion  M 

^ 

—10 

—71 

20  11.1 

—  6  56  13 

-i4).77(}7 

.6105  4-0(il!» 

4-95169 

.!-752 

7 

26  Geminor. 

^ 

4-73 

4-13 

6  536 

4-  3  20  19 

4-0.5414 

a76 

—.0213 

4-9.4846 

.<.7<-8 

7 
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'4 

4-93 

4-42 

20  5o.i) 

—  7  10  47 

4-1.0337 

6023 

-.0504 

4-9>l603 

.•Jttll 

7 

B.A.C.  2432 

6i 

—13 

—72 

22  52.5 

—  5  16  46 

—0.8192 

6013 

—.0544 

4-95090 

ii7e9 

6 

/"Geminor. 

6 

—  4 

—67 

5  26.1 

4-  0  69  23 

—0.6665 

.5981 

-.0674 

4-9.4893 

.V7tfZ 

8 

1  Cnncri 

6 

4-85 

4-13 

12  331 

4-  7  49  55 

4-0.6525 

.5946 

—.0804 

-f  9.4440 

.fn?S6 
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3  Cancri 

6 

—27 

^73 

14    39 

4-  9  17  18 

—1.0113 

.5936 

—.0829 

4-9.4fc2l 

J  790 

6 
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6 

4-24 

—33 

14  22.4 

4-  9  35    6 

—0.1789 

.5935 
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4-9.4614 
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B  AC.  2731 

6} 
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—73 
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4-90 

4-32 
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—  3  S6  54 

+0.9739 
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—.1026 
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6J 

—58 

—74 
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4-526  56 

-1J2726 

5814 

—.1167 

4-9  4361 

^ie38 

10 
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6 

4-66 

—  3 

4  468 

—  1  25    2 

4-0.4819 

,5708 

—.1399 

4-93137 

^1C6 

10 

18  Leonis 

6 

—23 

—76 

11  10.5 

4-4  45  13 

— 0i)858 

Ji674 

-.1467 

4-9.3895 

.11697 

10 

B  A.C.  3345 

6 

—  3 

-76 

11  42.2 

4-  5  15  47 

— 0.673J) 

,5670 

—.1474 

4-M193 

i>9C4 

10 

B  AC.  3398 

6 

4-90 

4-61) 

15  43J) 

4-  9    8  34 

4-1.2894 

.5646 

—.1513 

4-922(2 

ilS39 

m 

A  Leonis 

5 

—  1 

—74 

20  53.9 

—  9  51  22 

—0.6302 

.5618 

—.1560 

4-92665 

.9P25 

11 

B.A.C.  3538 

6^ 

0 

—74 

3  28.0 

—  330  38 

—0.6203 

.5583 

—.1614 

4-9J2234 

-fnQB  ■ 

11 

44  Leonis 

6 

4-  7 

-63 

4  51.4 

—  2    956 

—0.4928 

.^77 

—.1624 

4-9Jil56 

.9941 

11 

B. AC.  3562 

6J 

—  4 

—79 

5    M 

—  2    0  39 

—0.6809 

.S577 

—.1625 

4-9Ja51 

SXHl 

n 

48  Leonis 

6 

4-67 

—  5 

9  18.5 

4-2    8  12 

4-0.5010 

.5558 

—.1665 

49.1934 

»)6I 

11 

49  Leonis.  ;ir 

6 

-51 

—81 

9  24.1 

4-  2  13  36 

— 1JJb77 

.5554 

—.1656 

4-95U9al 

^tf>42 

11 

37  Sextaotis 

6 

4-47 

-^1 

14  35.0 

4-  7  14  17 

4-0.2090 

.5531 

—.1688 

4-9X)9C2 

Sf€7 

11 

oLeoufl 

5 

—  5 

—83 

2i  30i2 

—10    4    7 

—0.7027 

.5501 

—.1723 

4^J0741 

itm 

12 

T  Leonis 

5 

4-60 

—11 

10  3t.2 

4-232  29 

4-0.4100 

.5455 

— .1T» 

4-8.7!«l 

SXBl 

12 

8!)  Leonis 

6 

4-14 

—57 

13  39.3 

4-  5  33  58 

—0.3672 

.5445 

—.1781 

4-8.8908 

S990 

12 

/»  Vinfinis 

n 

4-12 

-61 

21  32.4 

—10  47  54 

—0^188 

.5424 

—.1795 

4-86415 

il996 

13 

B.AX).  4043 

4-43 

-26 

1  41.4 

—  6  46  40 

4-0.1545 

5413 

-.1798 

4-8.344<> 

99999 

13 

13  Virgiois 

6 

4-25 

—45 

11  20.9 

4-  2  34  50 

—0.1794 

.53C4 

—.1798 

— 6JM3d 

9.0000 

13 

If  Virgrinis 

n 

4-11 

—61 

11  57.9 

4-  3  10  41 

-0.4186 

S393 

—.1797 

4^7.0667 

oonno 

14 

38  Vinrinis 

6 

4-20 

—60 

4  30.6 

—  4  47  le 

— 0i»58 

.5372 

—.1764 

—8.69381 

996^ 

14 

k  Vlfginis 

6 

4-  4 

—71 

7  43.4 

—  1  40  19 

—0.5493 

.5:168 

—.1754 

—8.7823 

i«r4 

14 

46  Virginis 

6J 

—33 

—90 

8  11.6 

—  1  12  55 

—1.1064 

.5968 

-.1763 

— H6K6 

S09S 

14 

48  Ylrgiaie 

6 

—31 

— M 

9  50.7 

4-023    6 

— 1X)789 

.5368 

— J1747 

— «.7iia 

iKKM 

14 

A  Virginis  tr. 

^i 

4-60 

—11 

12  51.1 

4-3  17  58 

4-0.4936 

.5365 

—.1736 

— 6JBa54 

3S^ 

14 

66  Vii^inis 

6 

—45 

—90 

20    8.8 

4-10  22  20 

— 1,.2215 

.5365 

—.1709 

— 8>«17 

t    i«lH7 

14 

/•  ViiTginis 

5 

—  3 

-«3 

23  51.9 

— M)    1  20 

—0.6624 

.5:)65,  — .16P8 

—8.9871 

I    .9J79 

15 

m  Viivinis 

6 

4-82 

4-42 

4  40.0i  —  5  22    4 

4-1.2025 

.5365  —.1656 

—9.1453 

i®57 

15 

94  Virginis 

6 

4.3 

—71 

16  591) 

4-6  35  14 

— 0L5453 

.5372 

—.1578 

— ai579 

i»55 

15 

95  VtrginU 

6 

4-25 

—41 

17  12.7 

4-6  47  39 

-^.1204 

.6373 

— .18»« 

—•.1787 

.9(60 

15 

96  Viry^inis 

6h 
4 

4.81 

4-12 

16  20.1 

4-  7  53    0 

4^>jQ00 

5373 

-.1564 

— 9J9aea 

.9937 

15 

X  Virginis 

4-61 

—  9 

20  16^'  4-  9  45  45 

4-0.4^8 

.5374 

—.1549 
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16 
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6 
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16 

^'LibrsD 

6 

-^  8 

16  53.7  4-  6  44  19 

— 0j6853 

.5395 

—.1362 

— aJ2»l9 
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17 

0*  Libne 

6 

4-76 

4^36 

6  57.7  —  4  37    6 

4-1.1249 

.5414 

— .Wll 

—9.4039 
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17 

y  Librae 

^ 

4-30 

—31 

13  67.3  4-  1  20    4 

-«-0.05JK> 

.5421 

—.1138 

— o.a»4o 

1   i>«t 

17 

17  Libras 

6 

4-65    ^  1 

17  17.1  4-6  23    0 

4-0.5891 

.5427  —.1088 

— 9.4IHU 
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18 

49  Libra 

&* 

4-74    4*8 

1  1S.2  —10  53  53 

4-0.7476 

.5437 
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—0.4440 
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16 
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5 

4-  3    —59 
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SLilMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  TSAR  1867. 
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+  826  20 
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+9.4777 

9.9795 

19 
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6 

—31 

—90 

4  13.6 

—  8  46  32 

— 0J)143 

.5465 

—.0609 

+9.4556 

.9815 

19 

29  Ophiachi 

6 

+72 

+55 

6  59.4 

—  6    5  57 

+liM57 

.5466 

—.0569 

+9.5056 
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19 

BAG.  5771 

6> 
6 

-1-  3 

—54 

10    6.3 

—  3    4  58 

-0.3133 

.64701  —.0524 

+9.4765 

.9796 

19 

B.A  C.  5839 

—  1 

—59 

15  42.7 

+  2  20  44 

—0.3797 

.6473  —.0435 

+9.4806 

.9792 

20 

B.A.C.  6060 

^ 

4-40 

—13 

9    12 

—  4  53  55 

+0.3851 
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—.0168 
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.9763 

21 
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6^ 

—22 

—90 

0  27.4 

+10    2  45 

—0.6^28 
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+9.4871 
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21 

B  AC.  62^7 

6 

+38 

—14 

1  30.8 
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+0.3601 

.5471 

+.0093 

+9.5084 

.9762 

21 

B.A.C.  6292 

6 

+55 

—  1 

2    37 

+11  35  57 

+0.5838 

.5470 

+.0099 
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.9757 
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6i 
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—43 

2    6.7 

+11  38  53 

—0.1403 
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6 

+17 

—34 

2    7.4 
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.5470 
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+95013 
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4 
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+0.2730 
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H 
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+11 
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+0.7832 
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6 
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—  9  60    4j  +1.0148 

.6445 
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+9.5043 

.9767 
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—90 

11  41.1 

—  3  50  43 

-^1.8835 

.6440 
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+9.4557 

.9815 
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—38 
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12  33.8 

—  259  38 

-1.0090 

.5439 

+.0626 

+9.4515 

.9619 

22 

tf  Sai(ittarii 

—49 

—90 

20    60 

+  4  18  19 

—1.1489 

.5430 

+.0782 

+9.4360 

.9832 

23 

B.A.C.6992 

—31 

—90 

7  164 

—  8  52  20 

-0.9465 

.5415 
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.9845 
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—90 
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—  8  45  42 
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+.0891 
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.9846 
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6 

+14 

—47 

11  50.0 

—  4  27  19 

—02017 

.6411 

+.0949 

+9.4267 

.9839 

23 

T*  Capricor. 

6 

+41 

—20 

15  23.9 

—  10    5 

+02639 

5410 

+.0997 

+9.42C6 

.P637 

23 

T*  Capricor. 

5 

+34 

—26 

16  21.0 

—  0    4  46 

+0.1544 

.5406 

+.10C6 

+9.4246 

.J'841 

24 

8  Aquarii 

6 

-17 

—90 

2  33.4 

+  9  48  32 

—0.7863 

.63115 

+.1136 

+9.3701 

.9677 

24 

9  Aquarii 

6 

+17 

-46 

3    8.9 

+10  22  55 

— 0.19(:6 

.5394 

+.1141 

+9.3850 

.9868 
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—  6 
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+92780 
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.6384 
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+9.1667 

MS3 

25 

B.A.C.  7774 
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78  Aquarii 

6 

+82 

+43 

11  16.9 

-  7  13  39 

+12114 

.6403 

+.1676 

+9.1385 

.9958 

26 

H2  Aquarii 
BAG.  8094 

6 

+83 

+42 

15  11.7 

—  3  26  16 

+12053 

.54(.7 

+.1702 

+9.1031 

.flr65 

26 

6 

—21 

—90 

21  348 

+  2  44  51 

— 0J1526 

.5420 

+.1740 

+8.6665 

.9968 

26 

96  Aquarii 

5i 

+84 

+31 

23  25.2 

+  4  31  32 

+1.0962 

.6426 

+.1751 

+9.0081 

.9977 

27 

B.A.C.  8134 

6t 

+85 

+10 

0  23JS 

+  5  28  11 

+0.7889 

JS430 

+.1756 

+8.9728 

smi 

27 

20  PiBcium 

6 

+87 

+29 

13  14.2 

—  6    5  36 

+1.0728 

.5463 

+.1810 

+8.7856 

.9992 

27 

B.A.C.  8365 

t! 

+46 

-23 

21  25.3 

+  1  49  42 

+0.1979 

.5493 

+.1817 

+8.3355 

i)999 

2a 

BAG.  57 

—22 

—89 

3  26.2 

+  7  38  51 

— 0JI763 

.5516 

+.1845 

+8.2196 

.9999 

2d 

44  Fiacium 

6 

+  3 

—74 

7    1.3 

+11    6  55 

—0^758 

J5S30 

+.1848 

+8.3224 

.9999 

29 

TSPiscinm 

6} 

—28 

-85 

1  13.1 

+  4  42  20 

—1X1554 

.5616 

+.1836 

+8i)352 

J984 

29 

77  Piaci.  pr. 

7 

+23 

—47 

1  39.2 

+  5    7  31 

—02154 

.6621 

+.1836 

+6.8646 

sxm 

29 

«  Piscium 

51 

—  8 

—74 

2  49  3;  +  6  15  15 

—0.7642 

.6627 

+.1833 

+8.9355 

.9964 

29 

96  Piscium 

4 

—  9 

—84 

12    4.3 

—  8  48  46 

—0.7718 

.5679 

+.1801 

+9.C609 

.9971 

29 

n  Piflcium 

4} 

+66 

—  7 

12  33.8 

—  8  20  19 

+0.4867 

.5683 

+.1799 

+8.9780 

.9960 

29 

BAG.  481 

^ 

+  2 

—73 

15  10.1 

—  5  49  30 

-0.5943 

.5696 

+.1767 

+9.0836 

.9968 

30 

64Cea 

6 

+90 

+35 

6  30.3 

+  858    3 

+1.0995 

.5796 

+.1687 

+9.1406 

.9958 

30 

S»CeU 

4 

+90 

+22 

7  11.9 

+  9  38    5 

+0.9391 

JbTm 

+.1682 

+9.1553 

.9955 

30 

B AG  738 

6 

+15 

—53 

11  31.1 

—10  12    7 

—0.3574 

.6829 

+.1643 

+92494 

.9930 

30 

B.A.G.  741 

6J 

+90 

+17 

12    4.0 

—  9  40  30 

+0-8535 

5832 

+.1639 

+9.1995 

.9945 

81 

S  Arietia 

5> 

+33 

—33 

12  11.3 

—  933  26 

—0.0236 

J5832 

+.1638 

+9.2399 

.9933 

3.) 

B.A  G.  755 

6 

+43 

—21 

13    0.4  —  8  46    6 

+0.1531 

.58:^8 

+.16311 

+!).2380 

il934 

33 

31  Arietii 

5J 

— :» 

—78 

17    6.3  —  4  49  21 

—1.0929 

5^ 

+.15!K) 

+9.3131 

i)9C6  [ 

30 

BAG.  830 

6 

+90 

+28 

19  35.0;  —  2  26    9 

+0.!)931 

5883 

+.1562 

+92469 

.9931 

30 

38  Ariatifl 

5 

+  4 

-67 

20  34.6  —  1  28  46 

—0.5601 

05890 

+.15511 

+9.3137 

9.9906 

5& 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THII  MOON.  FOR  THE  YEAR  1867. 

1 

• 

Umiting 
Panllala. 

Warti- 
logtnD 

At  WSahlngtoQ  Meaa  TIbm  of  Coi^iaiietloD. 

Dftte. 

8tu*l  Mftiiia. 

H 

Meaa 

M#^^BA    V    AV^^Bva^^ 

6i 

North- 
6nia 

SoQfeh- 
ecu. 

0 
—  7 

Timactf 

6' 

H 

r 

/ 

<t 

•fall) 

eMZ> 

M^Sl 

B.A.C.  987 

+59 

h    m 
7  23.1 

h    m    • 
+  8  55  10 

+0.3937 

0.5961 

+.1416 

+9.3367  9J895    I 

JniM  3 

jf*  Orionif 

5 

—42 

—71 

1  23.7 

+  0  15    3 

—1.1561 

.6201 

+.0134 

+95275 

.9739 

3 

68  Ononis 

6 

•  —58 

—70 

4  36J2 

+  3  19  31 

—1.2491 

.6199 

+.0062 

+95301 

i)735  j 

3 

71  Orionifl 

5^ 

—  2 

-60 

5  40.9 

+  4  21  32 

— 0.6:«9 

.6197 

+.0039 

+9.5169 

.9752  ' 

3 

26  Geminor. 

4 

•4-90 

+21 

16    4i2 

—  9  41    7 

+0.6790 

6179 

—.0196 

+9.4846 

JI788 

1  Geminor. 

^ 

6J 

+90 

+57 

5  39.2 

+  320  24 

+1.1893 

.6131 

—.0497 

+9.4603 

i>811 

R.A.C.2432 

—  2 

-63 

7  31.9 

+  5    8  30 

—0.6321 

6124 

— .053H 

+951120 

.9789 

/Geminor. 

6 

H-  8 

—61 

13  52.0 

+11  13  12 

—0.4700 

.60<I3 

—.0667 

+!».4893 

.9783 

1  Cancri 

6 

+90 

+25 

20  44.3 

—  6  11    0 

+0.8:«)8 

.6065 

—.0803 

+9.4440 

-9H86 

SCancri 

6 

—12 

—73 

22  12.1 

—  4  46  46 

-0.7956 

.6046 

—.0829 

+9.4821 

i)790  , 

4 

5  Cancri 

6 

+36 

—22 

22  29.9 

—  4  29  37 

+0.0243 

.6045 

—.0838 

+9>(614 

9810 

5 

B  AC.  2731 

6i 

-15 

—73 

1  51.0 

—  1  16  28 

—0.8484 

.6026 

— .089J» 

+tK4757 

jm>7 

6 

29  Cancri 

6 

+90 

+50 

9  20.2 

+  5  55  10 

+1.1754 

.6979 

—.1030 

+9.4028 

iia^.7 

5 

54  Cancri 

6J 

—27 

—74 

18  25.7 

—  9  20  13 

—1.0247 

.5913 

—  IIHI 

+9.4361 

.9838 

6 

1  Leonis 

6 

+90 

+11 

11  38.1 

+  7  13  45 

+0.7216 

^796 

—.1414 

+9.3137 

.99G6 

6 

18  Leonis 

6 

—  6 

—78 

17  50.6 

—10  47  16 

-O.7208 

5756 

—.14^ 

+9.3326 

.9897 

6 

BA.C.3345 

6 

+12 

—55 

18  21.2 

—10  17  36 

—0.4125 

.5752 

—.1489 

+9^1193 

iRMl3 

7 

A  Leonis 

5 

+14 

—53 

3  18.0 

—  1  39  47 

-0.3647 

.6694 

—.1577 

+9  2665 

iJ925 

7 

B.A.C  3538 

6J 

+15 

—53 

9  42.3 

+  4  31  12 

—0.3522 

.6648 

—.1631 

+02234 

i»l38 

7 

44  Leonis 

6 

+13 

-56 

11    4.7 

+  550  45 

-^.3996 

.6641 

—.1641 

+9.2169 

41940 

7 

B.A  C.  3562 

^ 

+12 

—57 

11  13.1 

+  558  54 

—0.41 16 

.6641 

—.1642 

+95150 

i^l 

7 

48  Leonis 

6 

+90 

+10 

15  24.7 

+10    1  55 

+0.7580 

.6613 

—.1673 

+9.1234 

«>r6i 

7 

49  Leonis.  j>r. 

6 

—23 

—81 

15  30.2 

+10    7  11 

-0.9908 

.5612 

—.1673 

+950H2 

.9•^8  , 

7 

37  Sextantis 

6 

+65 

—  7 

20  34.6 

—  8  56  42 

+0.4702 

.6583 

—.1705 

+9.0902 

.9r67  • 

8 

c  Leonis 

5 

+11 

-60 

3  21.8 

—  225    3 

—0.4322 

.6545 

—.1741 

+9.C742 

.9969 

8 

T  Leonis 

5 

+84 

+  3 

16  11.4 

+  9  59  21 

+0.6680 

.6484 

—.1787 

+8.7961 

9991 

8 

89  Leonis 

6 

+29 

—40 

19  16.4 

—11    1  34 

-0.1045 

.6470 

—.1796 

-f  8.8809 

.9090 

9 

/J  Viivinis 

ii 

+26 

—44 

3    4.3 

—  328  32 

—0.1602 

.5439 

—.1808 

+8.6416 

i»9S« 

9 

B.A.C.  4043 

+60 

—12 

7  11.2 

+  0  30  29 

+0.4067 

.6425 

—.1811 

+8.3462  9.!ni99 

9 

13  Viiginis 

6 

+38 

—31 

16  47.0 

+  9  48  14 

+0.0667 

.6396 

—.1808 

—6.9397  0.0000 

9 

17  Virginis 

% 

+25 

— 4o 

17  23.8 

+10  23  54 

-0.1719 

.6391 

—.1807 

+7.08r6 

.0000 

10 

y  Virjfinispr. 

—51 

—90 

4  117 

—  3    8  12 

— 1J^56 

.6369 

-.1790 

—8.10(5  0.0000   1 

10 

B.AC.  4277 

6 

—58 

—90 

5    76 

—  2  14    4 

—1.3119 

.6365 

—.1788 

— 8.1664;  9.!»9n9   I 

10 

3S  Virjrinis 

6 

+32 

—37 

9  542 

+  2  23  47 

—0.0380 

.6368 

—.1774 

-86938 

1    i)995 

10 

t  Virginia 

6 

+16 

—54 

13    7.1 

+  5  30  46 

—0.3252 

.6362 

—.1763 

—8.7823 

.9094 

10 

46  Virginis 

6^ 

—16 

—00 

13  a5.4 

+  5  58  10 

—0.8814 

Ji352 

-.1762 

-8.6665 

.9095 

10 

48  Viiifnnis 

6 

—14 

—90 

15  14.5 

+  7  34  18 

— 4).8568 

i»351 

— .17f6 

—8.7112 

,  in»4 

10 

^  Virginis  tr. 

4} 

+7J 

+  I 

18  15.3 

+10  29  33 

+0.6383 

.6346 

—.1744 

— fi.9263 

'    iW4 

U 

65  Virginia 

6 

—39 

—90 

0  57.8  —  7    0  10 

-1.1700 

.6:m 

—.1714 

— 8i677 

A^UOB 

11 

QQ  Viqpnii 

6 

—26 

—90 

1  34.3 

—  624  50 

—1.0153 

J>341 

—.1710 

-8ifil7 

iisae 

11 

/■  Vifginis 

5 

+  8 

-64 

5  18.3 

—  2  47  35 

-0.4629 

.5338 

—.1709 

— 8.P870 

i  i>r79 

11 

94  Virginis 

6 

+12 

—58 

22  32.2 

-10    5    6 

—0.3761 

.6339 

—.1681 

—9.1672 

S*t65 

11 

95  Virginis 

6 

+a-> 

— :» 

22  451 

—  9  52  35 

+0.0486 

.6340 

-.1580 

—0.17^7 

i»i50 

11 

96  Virginis 

% 

+81 

+23 

23  62.5 

—  8  47  17 

+0.9888 

.6342 

—.1572 

-9.2268 

\r^ 

12 

u  Virginis 

+75 

0 

1  50.1 

—  6  53  10 

+0.6294 

.5342 

-.1567 

— 9J2246 

41138 

12 

^>  Libr« 

6 

—  1 

-73 

22  36.4 

—10  44  50 

-0.6644 

.6364 

—.1374 

—9.8942 

.9914 

12 

1*  Lilra 

6 

-56 

—90 

23  18J2  —  9  35  14 

-1.^)83 

.6367 

—.1363 

— 9J27E6 

9k^\ 

13 

0*  Libra 

6 

+76 

+47 

12  48.0  +  3    0  40 

+1.2201 

.6384 

—.1226 

—9.4038 

.98r6 

13 

Y  Lihne 

4^ 

+35 

-27 

18  59.5  +  9    0  38 

+0.1384 

.53!I3 

—.1154 

—0.3940 

reej 

13 

9  Librai 

6 

+71 

+  3 

23  12.1 

—10  54  33 

+0.651*6 

.6399 

—.1104 

— 9.419!> 

i)844 

14 

49  Libr« 

5J 

+74 

+12 

7  13.4  —  3    8    9 

+0.8008 

.5414 

—.1004 

—9.4440 

iM85 

14 

w  Opbiachi 
24  Scorpii 

5 

+  4'  —57 

22  15J3  +11  25  25 

—0.3576 

.5314 

—.0803 

— 9.448H 

i»t2l 

15 

5 

+58,  —4 

3  lao  —  7  41  20 

+0.6435 

.6446 

—  0732 

—9.4777 

i»7<« 

15 

B.A.C.5696 

6 

—32,  —90 

10  20  1  —  0  52  33 

—0.9241 

i>455 

—.0631 

—94566 

.9815 

15 

29  Opbiacbi 

6 

+72 

+53 1 

13    6.5,  +  1  48  35  +1.23281 

0.5460 

-.0589 

—9.6066 

09765 
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ELEMia^TS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8 

or 

PLANETS  AND  STABS  BY  THE  MOON,  FOR  THE  TEAR  1867. 

1 

Limiting 
PwaUate. 

WMh. 
faifton 

At  Waihingtoii  Maaa  TIbm  of  Coojanetioii.  <^ 

Sftto* 

8tar*B  Nubs. 

s 

M«aa 

IWViA     V    WVlBB^^Pw 

t 

North- 
arn. 

So«th- 

MTD. 

TlnMof 
h    m 

H 

T 

P' 

<t 

ttai) 

coal) 

» 

r> 

h     m    • 

Panels 

B.A.C.  5771 

6} 

-h2 

—56 

16  13i) 

4-  4  50    4 

—0.3355 

0.5463 

—.0543 

—9.4765 

9.9796 

15 

B.A  C.  5839 

^ 

—  3 

-62 

21  51.1 

4-10  16  34 

—04144 

.5468 

—.0457 

— 9.48()8 

.97!)2 

J6 

B.A.C.  6060 

6l 

4-36 

—17 

15  10^ 

4-  3    250 

4-0.3138 

.5481 

—.0190 

—9.5076 

.9763 

17 

B.A  C.  6267 

6 

—29 

—90 

6  36.0 

—  6    1   12 

—0.7876 

.5483 

+.0055 

—9.4871 

il785 

17 

BJl  0.6287 

6 

+31 

—20 

7  39.3 

-  4  50  57 

4-0.2540 

.54^2 

+.0072 

—9.5084 

.9762 

17 

B.A.C.  6292 

6 

-M5 

—  8 

8  12.1 

—  4  28  12 

4-0.4592 

.5482 

+.0078 

-9.5124 

.9757 

17 

B  A.C  6293 

6> 

•¥  2 

—50 

8  15.1 

—  4  25  15 

— Oi2510 

^81 

+.007!) 

—9.4981 

.9773 

17 

B  A.C.  6294 

6 

-Hi 

—40 

8  15.8 

—  4  24  33 

—0.0948 

^81 

+.0079 

—9.5012 

.9770 

18 

d  Saieiturii 

5 

4-71 

4-55 

6  30.6 

—  6  52  19 

+1.2422 

.6468 

+.0428 

—9.5167 

i)752 

18 

^  Sagittarii 

4 

H-26 

—28 

8  29.5 

—  4  57  12 

4-0.1173 

.5466 

+.0459 

—9.4291 

.9780 

18 

(>*  Sairittfirii 

H 

4-62 

4-  I 

8  33.4 

—  4  53  27 

+0.6279 

.5466 

+.0460 

-0.5026 

.9768 

18 

B  A.C.  6658 

6 

4-72 

4-16 

11  34.8 

—  1  57  46 

4-0.8547 

.5465 

+.0505 

-9.5043 

.9766 

18 

e*  SatntMrii 

6 

-42 

-90 

17  45.4 

4-415 

—1.0580 

.5456 

+.0597 

—9.4567 

.9815 

18 

«'  SoKictiini 

5 

—55 

—90 

18  37.7 

4-  4  51  42 

— l.ia'V8 

.5455 

+.0610 

-9.4514 

.9819 

19 

B.A.C.69U2 

6* 

—48 

—90 

13  18.8 

—  1    233 

—1.1558 

^29 

+.0872 

—9.4186 

.9845 

19 

/I  Capricor. 

3 

—48 

—90 

13  25.6 

— 0  55  55 

—1.1495 

.5428 

+.0877 

—9.4184 

.9846  ' 

19 

B  A.O.  7063 

6 

4-2 

-«2 

17  523 

4-3  22  26 

-0.4166 

.5421 

+.0936 

—9.4267 

i)839  1 

19 

T*  Capricor. 

6 

4-28 

—32 

21  26  3 

4-  6  49  44 

4-0.0448 

.5415 

+.0984 

—94296 

.9837 

19 

T*  Capricor. 

5 

4-22 

—38 

22  23.5 

4-  7  45    6 

—0.0662 

.5415 

+.0997 

—94246 

.9841  , 

20 

SAqaarii 

6 

—34 

—90 

8  36.9 

—  620  32 

—1.0259 

.5399 

+.1123 

—9.3670 

i«77 

20 

9  Aqaarii 

6 

4-  3 

-62 

9  12.5 

—  5  46    4 

—0.4281 

.5399 

+.1128 

—9.3849 

.9868 

23 

18  Aquarii 

6 

4-45 

—19 

20  39.0 

4-  5  19    8 

+0J2803 

.5:382 

+.1262 

—9.3663 

.9880 

21 

1  Capriror. 

^ 

4-38 

—26 

5  48.5 

—  9  61  55 

+0.146!) 

.5369 

4- .1379 

—9.3169 

.9904  ' 

21 

B.A.C.  7621 

6 

4-  3 

—67 

11  21.4 

—  4  25  35 

—0.4954 

.5367 

+.1412 

—9.2779 

.9920  ; 

21 

B.A.a  7774 

6 

4-24 

—42 

23    0.8 

4-652  27 

—0.1265 

.5358 

+.1519 

—9.2265 

.9937  ! 

1 

22 

Q  Aquarii 

^ 

—44 

—90 

0  41.2 

4-  8  29  41 

-1.1901 

.5356 

+.1534 

—9.1688 

.9952 

22 

67  Aqaarii 

6 

4-18 

—50 

12  13.3 

—  4  19  21 

—0.2641 

.5357 

+.1621 

—9.1244 

.9961  1 

22 

I  Aquarii 

4 

4-82 

4-40 

16  54.3 

4-  0  13    4 

+1.1809 

.5358 

+.1653 

—9.1585 

.9954  , 

22 

78  Aqaarii 

6 

4-82 

4-19 

17  5:u 

4-  1  10  19 

4-0i)373 

.5358 

+.1660 

—9.1384 

.9958 

22 

82  Aquarii 

6 

4-83 

4-19 

21  52.5 

4-5    2    4 

+0i»13 

3360 

+.1685 

—9.1030 

i)965  , 

23 

B  AC.  8094 

6 

—49 

—90 

4  23.3 

4-11  20  52 

-1.2506 

.5368 

+.1720 

-8.6664 

.9968  , 

2:1 

96  Aqaarii 
B.A.d  8134 

5^ 

4-84 

4-12 

6  16.0 

—10  49  56 

+0.8207 

.5369 

4-.1730 

—9.0080 

.9977 

23 

4 

4-67 

—  7 

7  15.6 

—  9  52  11 

+0.5098 

J5369 

+.1735 

—8.9733 

.!)981 

23 

2D  Pisciam 

6 

4-87 

4-11 

20  24.4 

4-  2  52  13 

4-0.8006 

.5394 

+.1790 

-8.7854 

.9992 

24 

B.A.C.  8365 

6* 

4-30 

—39 

4  48.4 

4-11    0  29 

—0.0623 

.5415 

+.1812 

—8.3350 

i>999 

24 

BA.C.  57 

6* 

—  6 

—85 

10  59.4 

—  7    0  14 

—0.7369 

.5434 

+.1823 

+8J2202 

.9999 

24 

44  Pisciam 

6 

—14 

—89 

14  40.7 

—  325  55 

— OJJ502 

.5446 

+.1826 

+8.3230 

.9099 

25 

73  PiMium 

6^ 

-62 

—85 

9  26J2 

—  9  16  46 

—1.3271 

.5525 

+.1816 

+8.9353 

.9984 

25 

77  Pisci.  pr. 

7 

4-  9 

—64 

9  53.1 

—  8  50  47 

-04745 

.5526 

4-.1815 

+8.8648 

.9988 

25 

e  Pisciom 

H 

-26 

—85 

11    5.4 

—  6  40  48 

—1.0294 

J5531 

+.1812 

+8.9356 

.9984 

25 

B.A.C.  406 

6J 

4-90 

4-33 

17  44.8 

—  1  14  38 

+1.1061 

.5550 

+.1793 

4-8.8482 

.9989 

25 

96  Pisciom 

4 

—26 

—84 

20  38.4 

+  1  33    8 

-1.0238 

.5581 

+.1782 

+9.0610 

.9971 

^ 

ft  Piarium 

4 

4-50 

-23 

21    8.8 

4-  2    2  31 

+0.2530 

.5582 

+.1780 

+8.9782 

.9980 

25 

B.A.C.  481 

6 

—12 

—83 

23  50.2 

4-  4  38  2!) 

—0.8220 

.5600 

+.1769 

+9.0837 

.9968 

26 

64Ceti 

4-90 

4^20 

15  40.0 

—  4    4  24 

+0JK)51 

.5698 

+.1675 

+9.1406 

.9958 

26 

(■Coti 

St 

4-90 

4-10 

16  22.8 

—  323    5 

4-0.7439 

J>704 

+.1669 

+9.1553 

.9955 

26 

B  A.C.  728 

4-4 

—68 

20  50.1 

4-  0  54  50 

-0.5612 

J573I 

+.1633 

+9.2494 

.9930 

26 

aA.C.  741 

% 

4-84 

4-  5 

21  23.9 

4-  1  27  27 

+0.6663 

iJ737 

+.1628 

+9.1995 

.9945 

26 

I  Arietb 

4-22 

—44 

21  31.5 

4-  1  34  45 

-0.2218 

.5736 

+.1627 

+9.2399 

4)933 

26 

B.A.C.  755 

6 

4-32 

—•34 

22  22.1 

4-223  34 

—0.0412 

.5744 

+.1620 

+9J2381 

i)934 

27 

31  Arietif 

5J 

—58 

—78 

2  35.3 

4-  6  27  44 

—15942 

J5772 

+.1582 

+9.3132 

i)906 

27 

B  A.(l  830 

6 

4-90 

4-16 

5    8.4  4-  8  55  18 

+0.8226 

5786 

+.1557 

4-9.2470 

.9931 

27 

38  Arietia 

5 

—  7 

—76 

6    9.8  4-  9  54  27 

—0.7471 

.5794 

+.1547 

4-9.3137 

sxm  1 

27 

B  A.C.  987 

«* 

4-49 

—16 

17  16.2  —  3  23  41 

4-0iM20 

.5872 

+.1419 

+9.3367 

i)895 

28 

Wei  1U.1085 

»* 

4-90 

4-22 

14  39.3  _  6  49  44 

+0.8354 

0.6019 

+.1099 

+9.4032 

9.9856 
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JiUM.28 
28 
28 
28 
28 

28 

28 
28 
28 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 

28 

28 

28 
28 
28 

28 

28 
28 

28 
28 

28 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 


8tar'i  Nubs. 


Lai.  7671 
Lai.  7677 
Lai.  7702 
Weis.  IV.  24 
Lai.  7753 

B.A.C.  1281 
Kumk.  1103 
Ramk.  1108 
Rumk.  1110 
48Taari 

Rntnk.  1136 
y  Tanri 
55Taari 
Rumk.  1161 
Bamk.  1163 

S*  Tanri 
63Taari 
B.A.C.  1351 
S*  Tanri 
LaL6249 

Lai.  8256 
a»  Ta«ri 

70  Tanri 
UI.  8311 
Ramk.  1188 

Rnmk.  1189 

71  Tanri 
Rnmk.  1192 
Rumk.  1198 
Ramk.  1200 

Rnmk.  1903 
75  Tanri 
d»  Tanri 
d«  Tanri 
Rnmk.  1218 

Rnmk.  1214 
Rumk.  1215 

80  Tanri  »r. 
B.A.C.  li)l 

81  Tanri 

B.A.C.  1394 
Rnmk.  1227 
85  Tanri 
Rnmk.  1232 
Ruaik.1233 

Rnmk.  1285 
B.A.C.  1406 
Rnmk.  1238 
Lai.  8599 
Lai.  8610 

Lai.  8613 
a  Tanri 
89  Tanri 
«•  Tanri 
Ramk.  1241 


8 
8 

P 

n 

7 
7 
9 


6 
4 

7 

8 

4 
6 

f 

H 

8 
5 

7 
8 


6 
6 


I 


7 
6 
5 
5J 

7 

7 
6 


7 
10 
9 
8 

8 
1 

7 


Umiting 
ParaltelB. 


North- 
tfn. 


-6? 
—50 
—32 
+90 
H-46 

4-6 
+70 
+90 
—32 
+90 

+43 
+90 
+32 
—29 
+19 

—22 

+25 
+33 
-12 
+10 

+21 
—53 
+90 
+90 
+90 

+26 

+90 
+10 
+90 
+90 

+65 
+61 
+90 
+90 

—  7 

—30 
—32 

+90 

+831 
+90 

+90 
+90 
+90 
+53 
—21 

+90 
+80 
+65 

—  9 
+34 

+23 

+68 
+90 
+90 
+79 


Soath- 


o 

—73 
—73 
—73 
+26 
—15 

—56 
+  3 
+59 
—73 
+28 

—17 
+23 
—27 

—73 
—40 

—73 
—34 
-26 
—73 
—51 

—38 
—73 
+17 

+49 
+49 

-32 

+41 
—51 
+53 
+48 

+  2 

—  1 
+22 
+28 
—72 

—73 
—73 
+52 
+12 

+48 

+15 

+39 
+37 

—  7 
—73 

+28 
+11 
+  2 
—73 
—24 


+  4 
+39 
+53 
+11 


Wash- 
ington 
Mmhei 
Thneof 

6' 


h    m 
16  21.5 
16  25.8 

16  38.9 

17  12.3 
17  16.9 


17  19.4 
17  23i| 
17  48.3 
17  53.0 
19  11.6 


19  35.6 

20  45.9 

20  47.7 

21  22.8 
21  1^.8 

21  57.3 

22  9.5 
22  10.9 
22  24.6 
22  31.2 

22  33.6 

22  56.6 

23  2.1 
23  13.4 
23  13.6 

23  19.31 
23  19.4 
23  22.0 
23  36.9 
23  48.6 


0 
0 
0 
0 
0 


5.4 

7.8 
11.0 
13.2 

27.0 


0  30.3 
0  30.9 
0  48.0 
0  57.0 
0  59.8 


1 

1 


2.3 
16i$ 


1  27.8 


39.0 
44.5 


At  WftshingtOB  Mean  TIbm  of  CoDJimetfam. 


If 


h 

5 

5 

4 

4 

4 


1  50.1 

2  8.8 
2  27.8 

2  31^ 
B39.0 

8  40.2 

3  1.5 

3  53.9 

4  19.9 
4  33.7 


m  e 
11  30 

7  27 
54  47 
22  43 
18  20 


4  15  54 
4  12  19 
3  48  8 
3  43  42 
2  28    8 

2  5  6 
0  57  36 
0  55  51 
0  22  11 
0  19  19 

0  10  57 
0  22  42 
0  24  3 
0  37  7 
0  43  31 

0  45  50 

1  7  55 
1  13  12 
1  24  2 
1  24  12 

1  29  38 
1  29  44 
1 
1 
1 


32  13 
46  36 
57  46 


2  13  57 
2  16  14 
2  19  17 
2  21  25 
2  34  37 

2  37  52 

2  38  22 

254  50 

3  328 
3    6  10 

&  8  31 
3  21  54 
3  32  59 
3  43  44 

3  49    4 

354  93 

4  12  21 
4  30  35 
4  34  9 
4  41  94 


4 
5 
5 
6 
6 


49  33 
954 
63  17 
18  14 
31  26 


T 

P' 

^ 

— 1JB85 

0.6028 

+.1073 

—12297 

.6031 

+.1067 

—1.0787 

.6032 

+.1064 

+0.8835 

.6033 

+.1058 

+0.1881 

.6034 

+.1056 

-0.6015 

.6034 

+.1066 

+0.5144 

.6038 

+.1051 

+1.2411 

.6040 

+.1045 

—1.0703 

.6041 

+.1044 

+0.9137 

.6049 

+.1022 

+0.1454 

.6050 

+.1019 

+0.8350 

.6057 

+.0992 

—0.0480 

.6057 

+.0991 

—1.0359 

.6062 

+.0978 

— OJ9698 

.6062 

+.0978 

—0.9499 

.6C65 

+.0071 

—0.1766 

.6066 

+.0968 

—0.0279 

.6C66 

+.0*J68 

—0.8125 

.6(168 

+.0163 

— 0.442J) 

.6C6i) 

+.0958 

—0.9472 

.606!) 

+.0958 

-1.2437 

.6:6il 

+.0959 

+0.7284 

.6070 

+.0il50 

+1.1545 

.e:;7i 

+.0947 

+1.1558 

J6071 

+.0947 

-0.1486 

.6072 

+.0945 

+1.0720 

.6072 

+.0i»45 

—0.4415 

.6072 

+.0944 

+1.1932 

.6074 

+.0940 

+1.1424 

.6076 

+.0936 

+0.4641 

.6076 

+.0939 

+0.4108 

.6076 

+.(KJ3l 

+0.8059 

.6076 

+.0930 

+0.8995 

.6176 

+.0930 

—0.7345 

j6078 

+.0929 

—1.0430 

.6079 

+.0921 

—1.0725 

.6079 

+.0921 

+1.1784 

.em\ 

+.0SI17 

+0.6419 

.6083 

+.0915 

+1.1413 

.6083 

+.0914 

+0.6891 

.6083 

+.0913 

+1.0418 

.6084 

+.0910 

+1.0226 

.6084 

+.0902 

+0.3003 

.60t6 

+.0900 

—0.9376 

.6086 

+.0896 

+0.9005 

.6084 

+.0897 

+0.6128 

.6087 

+.0893 

+0.4546 

.6091 

+.0883 

-0.7647 

.6091 

+.0882 

-^.0135 

.6091 

+.0881 

—0.2112 

.6091 

+.0880 

+0.4943 

.6093 

+.0875 

+1.0.-«2 

.€<)97 

+.0858 

+1.1863 

.6101 

+.0859 

+0.6081 

0.6104 

+.0843 

iteD 


+9^644  93e0T 


+9.4644 
+9.461 1 
+9.4097 
+9.4295 

+9^1481 

+9.4908 

+9.4(II2{ 

+9.4643 

+94148 

+9.4379 
+9.4214 
+9.4456 
+9.4723 
+9.4530 

+9.4715 
+9.4525 
+94486 
+94699 
+9.46U1 

+0.4K2 
+9.4810 
+9.43(5 
+9.4191 
+9.4191 

+9.4546 

+9.4217 
+9.4621 
+9.4191 
+9.4909 

+9.4403 
+9.4419 
+9.4319 
+  9.4288 
+9.4796 

+9.4797 
+9.48i»4 
+9.4'^'» 
+9.43r7 
+9.4249 

+9.4366 
+9.497«> 
+9.49c:S 
+9.4484 
+9.4799 

+d.43a8 
+9.4413 
+9.4463 
+!».47r.l 
+9.4588 

+9.4640 
+9.4466? 
+9.4340 
+9.4310 
+9.44701 


SJ&7 


.98(i7 
i)8IO 
.9t*52 

.9837 

J)F91 

.!<«44 
.9658 
i»8r8 

i)831 
il843 
iie24 
i^SOO 
ilblS 


3601 
.0891 

iieiia  1 
snan 

.rsie 

iiTDl 
i|ti36 

i)845 

sm7 
J)e43 

.9845 

QOAA 


SMSSS 

i*7?i9 

.9031  1 
il841 

i«39 
i«889  ; 


iCiO  i 


J9827 
ilHM 
I»795 
iM9 

J9ene 

i«93 

necM 
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1       BLEMSNTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

1                       PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

FHE  YEAR  1867. 

i 

Llmidnf 
Fwaltoia. 

IngtoD 

At  WaahlngtOB  Haaa  TUm  of  Coqjnnctkm. 

SBtek 

Slar'i  Num. 

S 

Uma 

■vV^iS    V    *WHM^^^ 

J 

North- 
am. 

South- 

r 

TlOMOf 

6' 

^ 

r 

P' 

y 

alDl) 

eotl) 

r 

h    m 

h     m    f 

^ 

J«it89 

Ramk.  1243 

8 

+82 

+12 

4  45.6  +  6  42  54 

+0.6305 

0.6104 

+.0840 

+9.4469 

9.9823 

29 

Riimk.  1246 

7 

-*-22 

—36 

5  10.8 

+  774 

—0.2219 

.6104 

+.0834 

+9.4696 

.9802 

29 

Ramk.  (247 

-*-67 

+  3 

5  11.1 

+  7    722 

+0.4737 

.6104 

+.0834 

-t-9.4519 

i)819 

29 

Rumk.  1254 

+70 

+  6 

5  25.8 

+  7  21  28 

+0.5162 

.6107 

+.0825 

+9.4513 

.9619 

29 

Rumk.  12d5 

-1-90 

+57 

5  26.9 

+  722  31 

+1.2184 

.6107 

+.0825 

+9.4326 

.9835 

29 

T>a.8d52 

n 

-».30 

—27 

5  44.0 

+  7  38  51 

— 0X)827 

.6107  +.0821 

+9.4673 

.9805 

29 

Rumk.  J263 

-«-90 

+55 

6  19.1 

+  8  12  35 

+1.1956 

.6111 

+.0812 

+9.4352 

.9833 

29 

Kamk.  1276 

-38 

—72 

7  18.2 

+  9    9  14 

—1.1259 

^115 

+.0792 

+9.4956 

.9776 

29 

Rumk.  1263 

7 

+90 

+19 

7  561 

+  9  45  41 

+0.7410 

.6116 

-I-.0778 

+9.4507 

.9820 

29 

Ramk.  1294 

+90 

+58 

8  45.6 

+10  33    5 

+1.2184 

.6123 

+.0760 

+9.4397 

i)829 

29 

Ramk.  1290 

n 

+23 

—34 

9    8.1 

-1-10  54  42 

—0.2131 

.6123 

+.0755 

+9.4771 

.9795 

29 

Rumk.  1300 

+26 

—31 

9  10.3 

+10  56  46 

-0.1585 

.6124 

+.07.54 

+9.4759 

J)797 

29 

Ramk.  1.302 

7 

-56 

—72 

9  11.6 

+10  58    3 

-1.2514 

.6124 

+.0754 

+95020 

i^69 

29 

B.A.C.  1526 

6 

+64 

+  3 

11  15.6 

—11    259 

+0.4530 

.6133 

+.0712 

+9.4645 

.9808 

29 

mTMtri 

H 

—11 

—72 

15    2J2 

—  7  JK42 

-0.7876 

.6150 

+.0632 

+9.5005 

.9771 

Jiriar  2 

B.A.C.  2731 

ek 

—  6 

—72 

11  505 

+10  30  48 

—0.7088 

.6109 

—.0890 

+9.4757 

.9797 

3 

54  Cancri 

6} 

—14 

—74 

3  57.9 

+  200 

—0.8455 

.6015 

—.1179 

+9.4360 

.9832 

3 

o*  Cancri 

6 

—37 

—74 

6  266 

+  4  22  53 

—1.1334 

.5997 

—.1220 

+94357 

.9832 

3 

^  Leonif 

6 

+90 

+2:J 

2D  38  4 

—  5  57  56 

+0.9110 

.5901 

—.1424 

+9.3137 

.9906 

4 

IdLeoDU 

6 

+  7 

-61 

2  38.8 

—  0  11    3 

-O.5005 

.5857 

—1498 

+9.3326 

.9897 

B  A.C.  3345 

6 

+24 

—41 

3    8.5 

+  0  17  36 

—0.1957 

.5855 

—.1502 

+9.3194 

.9904 

A  Ijoon'M 

5 

+27 

-39 

11  47.7 

+  8  37  48 

—0.1344 

.6792 

—.15.94 

+9.2665 

.9925 

B.A.C  3538 

6J 

+2ii 

—38 

17  59.4 

—  923  54 

—0.1132 

.5750 

-.1648 

+9.22:i4 

.9939 

44  Leon  is 

6^ 

+26 

—41 

19  18.2 

—  8    7  57 

—0.1557 

Ji744 

-.1659 

+9J2157 

.9941 

BJkC.  3562 

6^ 

+25 

—41 

19  27.3 

—  7  59  11 

—0.1606 

.5740 

—.1662 

+9.2152 

.9941 

45LeoiiU 

6 

-66 

-80 

20  20i> 

—  7    7  52 

—1.3216 

.5737 

—.1668 

+9.2580 

.9928 

Q  r«eonit 

4 

—48 

-80 

22  36.6 

—  4  56  35 

— 1J2485 

.5719 

-.1666 

+9.2392 

.9934 

48LeoiiM 

6 

+90 

+26 

23  30.7 

—  4    4  23 

+0.9883 

.5712 

—.1693 

+9.1234 

.9962 

49  (.leonis 

6 

—  6 

—80 

23  36.7 

—  3  58  30 

-0.7347 

.6699 

—.1699 

+9J2092 

.9942 

.5 

37Sexuuitiii 

6 

+90 

+  7 

4  30.5 

+  045    0 

+0.7109 

.5679 

-.1726 

+9.0903 

.9967 

5 

e  LeoRU 

5 

+25 

-43 

11    5.0 

-t-  7    5  49 

—0.1715 

.5642 

—.1763 

+9.0742 

,9969 

5 

r  LeonU 

5 

+90 

+19 

23  31.4 

—  4  52  59 

+0.9264 

.5564 

—.1810 

-*-8.7962 

.9991 

6 

89  Leonis 

6 

+44 

—25 

2  31.2 

-  1  59    8 

+0.1639 

.5550 

—.1818 

+8.8209 

.9990 

6 

|f  Vincinis 

3^ 

+41 

—28 

10    63 

+  5  21    0 

+0.1129 

^14 

—.1830 

+8  6417 

.9996 

6 

BJk,C.  4043 

^ 

+85 

+  3 

14    6.7 

+  9  13  37 

+0.6744 

.5497 

—.1833 

+8.3453 

.9999 

6 

13  Vir^nit 

6 

+55 

—16 

23  28.6 

—  5  42  35 

+0.3406 

.5455 

—.1829 

-6.9335 

0.0000 

7 

17  Virgmiii 

3^ 

+41 

—29 

0    4.6 

—  5    7  44 

+0.1048 

.5454 

—.1829 

+7.0921 

O.OtHM) 

7 

y  Vilxinispr. 

2} 

—23 

—90 

10  38.9 

+  5    6  29 

—0.9879 

.5416 

—.1809 

-8.1000 

0.0000 

7 

B.AC.  4277 

6 

—26 

—90 

11  33.7 

+  5  59  32 

-1.0242 

.5414 

—.1806 

-8.1681 

0.0000 

7 

3d  Virgiau 

6 

-^S 

—22 

16  15.0 

+10  32    6 

+0J2353 

.5401 

—.1793 

-8.6937 

.9995 

7 

k  Virginifi 

6 

+32 

-37 

19  24.6 

-10  24  15 

-0.0502 

.5394 

—.1781 

-8.7322 

.9994 

7 

46  Virginia 

6i 

+  1 

—76 

19  52.4 

—  9  57  19 

-0.6014 

.5393 

—.1780 

-8.6655 

.9995 

7 

48  VirKinU 

6 

+  2 

-74 

21  29.9 

—  8  22  49 

—0.5777 

.5388 

—.1773 

—8.7112 

.99i»4 

8 

d  Virginis  tr. 

H 

+85 

+17 

0  27.9 

—  530  25 

+0.9022 

.5380 

—.1760 

—8.9253 

.9984 

8 

65  VirginU 

6 

—17 

—90 

7    4.7 

+  0  54  10 

—0.8943 

.5369 

—.1730 

-8.8678 

.9988 

8 

66  Vii^nifl 

6 

—  8 

—90 

7  40.7 

+  1  29    1 

—0.7413 

.5367 

-.1726 

-8.8916 

.9987 

6 

P  Virginia 

5 

+23 

-46 

11  22.0 

+  5    3  30 

-0.1962 

.5362 

—.1706 

—8.9870 

.9979 

9 

*94  Virginis 

6 

+25 

—42 

4  26.2 

—  223  39 

—0.1259 

.5348 

^^.l0H4 

-9.1572 

.9955 

9 

95  Virginia 

6 

+50 

—18 

4  39.0 

—  2  11  15 

+0J2959 

.5348 

—.1593 

-9.1786 

.9950 

9 

96  ViigioiB 

6* 

+81 

+46 

5  46.5 

—  1    554 

+1J2283 

.5348 

—.1584 

—9.2268 

i)937 

9 

ir  Yirginit 

^ 

+81 

+15 

7  42.9 

+  046  68 

+0.8702 

.5348 

—.1569 

— 9itt46 

i)938 

10 

$*Lihne 

6 

+11 

-66 

4  24.8 

—  3    9    6 

—0.3439 

.5353 

—.1385 

— 95SM2 

il914 

10 

^lAbrm 

6 

—32 

—90 

5  36.5 

—  I  59  32 

—1.0373 

.5355 

—.1374 

-9i2756 

sm\ 

11 

Y  Libras 

4J 

+47 

—16 

0  48.4  —  7  23    3 

+0.3246 

.5422 

—.1166 

—9.3940 

.9862 

11 

tl  Libras 

6 

+75 

+14 

6    1.6  —  3  17  41 

+0.8379 

0.5383 

—.1117 

—9.4199 

9.9644 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

Date. 

Star*!  Num. 

4 

s 

1 

5 

6; 

Umltiog 
PanUelB. 

Waah- 

ingt«>Q 

Mnao 

Time  of 

6' 

▲(  Waahington  BI«aa  Time  of  Coi^janetloa. 

North- 
cm. 

Soath- 
ern. 

o 

+23 
—48 
+  4 
—48 
--55 

If 

r 

F' 

g" 

•ta% 

eo«i>    1 

July  11 
12 
12 
12 
13 

49  Libra 
(f  Ophinchi 
24  Scorpil 
B.A.C.  5771 
BAG.  5839 

c 
+74 

-hll 
H-69 

-h  8 
+  2 

h    m 

13    4.2 

4    9.1 

9  12.9 

22  11.5 

3  49.7 

h    m    » 
+  4  30    3 

—  4  53  21 
+  010 
—11  24  57 

—  5  57  25 

+0.9647 
— 0  2l*«» 
+0.6713 
— 0J2:«2i) 
—0,3230 

0.5394 
.5419 
.6427 
.5447 
.5451 

—.1023 

—.0819 

— .074U 
—.0561 
-.0476 

-9.4440  9iW5 
—9.4487    i»t21  1 
—9.4777    .!7«*5 
-9.4765    i»7!6 
— 9.48C8    il791 

13 
14 
14 
14 
14 

B.A.C.  6060 
B.  A  C.  6267 
BAG.  6287 
B.A.C.  62i»2 
B  A.C.  6293 

6 
6 
6i 

-+-39 
—27 
-4-32 
-4-46 
-+-  3 

—14 
—90 
—19 
—  7 
—49 

21  11.3 

12  36.9 

13  40.1 

14  12.9 
14  15.9 

+10  51    6 
+  1  47    7 
+  2  48  21 
+  3  20    6 
+  3  23    1 

+0.3701 
-0.7635 
+0.2754 
+0.4795 
—0.2306 

.6474 
.5483 
.5483 
.5483 
.5483 

—.0195 
+.0034 
+.0051 
+.0057 
+.0C58 

—95076 
-9.4870 
-95083 
-95123 
—9.4980 

sn€3 

i»7t5  1 

.!Ctte 
i.7r7 

i)773  1 

14 
15 
15 
15 
15 

B  AC.  6294 
d  Sii<;ittiirii 
(»*  Saf^ttarii 
Q*  Sat;ittArii 
B  A.C.  6658 

6 
5 
4 

6 

+12 
+71 
+25 
+59 
+72 

—39 
-t-50 
—30 
0 
+13 

14  16.6 
12  29.5 
14  28.0 
14  31.9 
17  .32.7 

+  3  23  41 
+  0  53  59 
+  2  48  41 
+  2  52  27 
+  5  47  29 

-  0.0744 
+1.2162 
H-0.«)8b2 
+0.5f!81 
+0.8183 

.5483 

.5481) 
.5480 
.5480 
.5478 

+.0058 
+.0409 
+  .0439 
+.0440 
+.0486 

-95012 
—95166 
-9.4!  21 
-9.5026 
—95042 

1 
.r770 
iJ752  ' 

i)7W0 

i  768 : 

ir7e6 

15 
16 
16 
16 
16 

c*  Sngittarit 
«*  Sapttarii 
B.A.C  6992 
(i  Caprioor. 
B  AC.  7063 

6 
5 

f 

6 

—47 
-61 
-63 
—59 
—  3 

—90 
—90 
—90 
—90 
—69 

23  41.5 
0  33.9 
19    9.3 
19  16.1 
23  41.3 

+11  44  33 
—11  24  44 
+  6  35  23 
+  6  42    0 

+10  58  49 

—1.1054 
-15345 
—1.2414 
—1.2351 
—0.5112 

.5474 
.5473 
.5451 
.5451 
.5446 

+.0579 
+.05*12 
+.f858 
+.C859 
+.0921 

-9.4557 
-9.4515 
-94165 
—94184 
— 9.4i367 

i«15  1 
X»819 
.!»e45  I 
.!>845 
11839 

17 
17 
17 
17 
17 

T*  Capricor. 
T*  Capricor. 
B  AC.  7145 

8  Aqaarii 

9  Aqaarii 

6 
5 

6 

+22 

+16 
+74 
—45 
—  4 

— ^ 
—45 

+44 
-90 
—73 

3  14.1 

4  10.9 
4  47.9 

14  20.7 
14  56.1 

—  9  a=s   8 

—  8  40    7 

—  8    4  10 
+  1  10  35 
+  1  44  53 

-0.0570 
—0.1697 
+1.1877 
-1.1476 
-0.5516 

.5441 
.5440 
.5439 
.5426 
.5424 

+.0<?67 
+.C!>79 
+.098!) 
+.1109 
+.1117 

-9.42r6 
-9.4245 
-9.4556 
-9.3701 
—9.3849 

S&ST 
re41   . 
i^tfl5  ' 
.!t77 
.9fc68  , 

18 
18 
18 
19 
19 

18  Aqtiarii 
I  Capricor. 
B.A.C.  7623 
e^  Aquarii 
B.A.C.  7774 

6 

6 
6 

+36 
+29 
—  7 
+79 
+14 

—27 

-36 
—65 
+36 
—54 

2  18.6 

13  24.9 

16  .'56.9 

1  22.4 

4  34.4 

-11  13  49 

—  0  28    9 
+  2  57  21 
+11    7  15 

—  9  46  42 

+0.1368 
—0.0149 
—0.6639 
+  1.1400 
—0.3112 

.5409 
JMOl 
.5393 
J)379 
.5377 

+.1250 
+.137a 
+.1405 
+.1483 
+.1511 

— !).3e63 
-9.3169 
— 9J877!) 
— 9J2r8^ 
-9J2264 

i^870 
SfiK4 

.!»!H2 
.9937 

19 
19 
19 
20 
20 

67  Aqnarii 
I  Aquarii 
78  Aqaarii 

81  Aqaarii 

82  Aquarii 

6 
4 
6 
6 
6 

+  7 
+82 
+82 
+82 
+83 

— er> 

+22 
+  6 
+37 
+  6 

17  46.3 

22  27.7 

23  26.8 

2  51.9 

3  26.5 

+  3    0  57 
+  7  33  43 
+  8  31    4 
+11  49  55 
—11  36  34 

—0.4669 
+0.!>777 
+0.7321 
+1.I5I3 
+0.7223 

.5366 
.5365 
.5365 
5364 
.5364 

+.1613 
+.1645 
+.16.12 
+.1672 
+.1676 

-9.1244 
— 9.1E84 
— 9.1S83 
— 9.13I.& 
-9.1029 

1^961 

i)!tf:4 
iS5b 

20 
20 
20 
21 
21 

o>  Aqoarit 
96  Aqaarii 
B.A.d  8134 
20  Pisciom 
B.A-C.  8365 

4k 

el 

6 
6J 

+84 
+75 
+51 
+73 
+17 

+37 

—  1 
-19 

—  3 
-54 

9  23.2 

11  52.1 

12  52.0 
2    7.0 

10  36.6 

—  5  53  39 

—  326  26 

—  2  28  22 
+10  22  11 

—  5  23  55 

+1.15136 
+0.6034 
+0.2J103 
+0.5735 
—0.3198 

.5364 
.5266 
.5367 
.5375 
.5389 

+.i7r6 

+.1721* 
+.1725 
+.1776 

+.1798 

— 9.C708 
—9.0079 
-8i)732 
-8.7852 
-8.3345 

i»t77 
iKiei 

3999 

21 
21 
22 
22 
23 

44  Pisciom 
lOCeU 
77  Pisci.  pr. 
e  Pisciam 
B.A.C.  408 

6 
6 
7 

6i 

—32 
+89 
—  6 
—52 
+90 

—89 
+33 
-86 
—85 
+16 

20  37.4 

21  13.2 

16  12.0 

17  26.0 
0  15.0 

+  4  18  11 
+  4  ,''2  50 
—  0  44  24 
+  0  27  12 
+  731 

—1.1076 
+1.1110 
—0.7213 
—1.2829 
+0.8806 

.5410 
.5410 
.5466 
.5473 
.5499 

+.1811 
+.1811 
+.1796 
+.17S»3 
+.1774 

+6.3234 
—8.1356 

+6.8649 
+8i)$j8 
+6B484 

.9099 
il999 
imeS 
.9984 
3989 

23 
23 
23 
23 
23 

96  PiBciam 
n  Pisciam 
B.A.C.  481 
64Cett 
5»CcU 

4 
6 
6 

4i 

—51 

+36 
—29 

+88 
+70 

—84 
—33 
—83 
+  6 
—  3 

3  13.0 
3  44.2 
6  29.8 

22  47.2 

23  31.4 

+  9  55  12 
+10  25  26 
—10  54  20 
+  4  50  30 
+  5  33    9 

—1.2753 
+0.0182 
—1.0695 
+0.6915 
+0.5288 

.5511 
.5513 
.5527 
.5609 
.5614 

+.1762 
+.1760 
+.1748 
+.1655 
+.1649 

+9.0611 
+8i)783 
+9.0*8 
+9.1408 
+9.1554 

SSfTl 

3!«« 

3938 
3955 

24 
24 
24 
24 
24 

B  AC  728 
B.A.C.  741 
S  Arietis 
B.A.C.  755 
BA.C.  830 

6} 
6 

? 

6 

—10 
+64 
+10 
+20 
+79 

—80 
—  7 
—59 
—47 
+  4 

4    7.2 
4  42.1 

4  49.9 

5  42.2 
12  41.9 

+  9  59  31 
+10  33  14 
+10  40  48 
+  11  31  17 
—  5  43  34 

—0.7916 
+0.4549 
—0.4464 
-0^8623 
-H).6219 

.5636 
Ji642 
.5642 
.5648 
0.5690 

+.1614 
+.1610 
+.1608 
+.1691 
+.1538 

+9.2195 
+9.I9P6 
+9.24001 
+9.2:W| 
+9.2470 

.9930 
3945 
31^33 
.ffil34 
9il931 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  0CCULTATI0N8 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

4 

4 

Umlling 
PmniMa. 

WMh- 
ingtim 

*  At  Waahiogton  Maaa  TUm  of  Coojimctkm. 

SftI*. 

Start  Manw. 

3 

M««n 

•r  ^^^B    V    • »  ■^•••^r* 

1 

a 

North- 
ern. 

South- 

Time  of 

6' 

If 

r 

P' 

g" 

ilnl> 

eoa  2) 

1 

r 

h    m 

h     m    f 

July  24 

38  Arietli         5 

-22   -78! 

13  45.3  —  4  42  22 

—0.9710 

0.5695 

+.1528 

+9.3137 

9.9906 

25 

B.A.C.  987      6J 

-h37 

-26 

1  14.5  +  6  22  23 

+0.0464 

.5780 

+.1394 

+9.3.368 

.9895 

25 

/•Taiiri           !  4 

-1-90 

+54 

9  33.0  —  9  37  15 

+1J2320 

.5824 

+.1297 

+9.3346 

.9896 

25 

\Vei.IIL1085'  84 

-4-89 

+12 

23  22.4  +  3  41  16 

+0.6809 

.5913 

+.1092 

+9.4032 

.9^56 

26 

Wei«.lV.24  y 

+90 

+16 

2    0.7 

+  6  13  35 

+0.7343 

.5028 

+.1052 

+9.4098 

.9852 

26 

Ul.  7753       .  7J 

+36  —23 

2    5.5 

+  6  18    8 

+0.0284 

.5928 

+.1052 

+9.4295 

.9837 

26 

B.AC.  1281 

7 

—  4    —71 

2    8.1 

+  6  20  37 

—0.6714 

Ji028 

+.1C5I 

+9.4481 

.9822 

26 

Hiimk.  1103 

7 

-1-57   —  5 

2  11.9 

+  624  20 

.^-0.3598 

.5928 

+.1050 

+9.4208 

.9844 

26 

Rumk.  1108 

9 

4.90    -H:J 

2  41.2 

+  6  52  30 

+1.1031 

.5932 

+.1039 

+9.4012 

J)858  ' 

26 

Ramk.  1110 

-53 

-73 

2  42.7 

+  6  53  57 

— 1JM74 

.5933 

+.1039 

+9.4643 

.9808 

26 

Rnmk.  1123 

8J 

-h90 

+55 

3  25.1 

+  7  34  40 

+1.2145 

.5937 

+.1027 

+9.4002 

.9658 

26 

48  Taari 

6 

-♦-90 

+18 

4    4.1 

+  8  12  14 

+0.7679 

J>943 

+.1018 

+9.4149 

i»848 

26 

Homk.  1136 

6 

+34 

—25 

4  28.9 

+  8  36    4 

—0.0110 

J5945 

+.1009 

+9.4372 

i>831 

26 

y  Tnnri 

4 

+90 

+  14 

5  41.6 

+  9  4S  57 

-H).6!K)7 

.5951 

+.0989 

+9.4214 

.9643 

26 

55  Taari 

7 

+23 

—36 

5  43.4 

+  9  47  46 

—0.2052 

.5951 

+.0989 

+9.4456 

i)824 

26 

SdTaori 

6 

+90 

+62 

6    1.9 

+10    5  32 

+1J2563 

.5953 

+.0985 

+9.4064 

J)854 

26 

Ramk.  1161 

—47 

—73 

6  19.7 

+10  22  36 

— 1.2C64 

.5954 

+.0980 

+9.4722 

.9800 

26 

Rumk  1]63 

8 

+ia 

—51 

6  228 

+10  25  35 

—0.4291 

.5955 

+.0977 

+9  4530 

.9818 

26 

S'  Taari 

4 

-36 

—73 

6  55.4 

+10  56  55 

—1.1181 

.5958 

+.0i:69 

+9  4715 

41801 

26 

63  Taari 

6 

+16 

—44 

7    8.0 

+11    9    5 

—0.3333 

.5959 

+.0966 

+9.4524 

.9818 

26 

B.A.C.  1351 

6i 

+24 

—35 

7    9.4 

+11  10  28  —0.1823 

.5959 

+.0966 

+9.4486 

.9821 

26 

^  Tawri 

6 

—24 

—73 

7  23.5 

+11  24    0 

—0.9781 

.5961 

+.0959 

+9.46i;2 

.9803 

26 

Lai.  8249 

n 

0 

-64 

7  30.4 

+11  30  37 

—0.6030 

.5963 

+.0957 

+9.4601 

.9811 

26 

Ul.  8256 

8 

+12 

—49 

7  32.9 

+11  36    0 

—0.4043 

.5C64 

+.0966 

+9.4552 

.9816 

26 

70  Taari 

7 

+77 

+  8 

8    2.4 

—11  58  40 

+0.5867 

.5965 

+.0950 

+9.4305 

.9836 

26 

Lai.  8311 

8 

+90 

+36 

8  14.0 

—11  47  29 

+1.0191 

.5965 

+.0947 

+9.4191 

.9845 

26 

Rumk.  1188 

6i 

+90 

-^37 

8  14J2 

—11  47  17 

+1.0205 

.5965 

+  0947 

+9.4191 

i)845 

26 

Rumk.  1189 

+18 

—42 

8  20.0 

—11  41  41 

—0.3028 

.5965 

+.0946 

+9.4546 

.9816  1 

26 

71  Taari 

6 

+90 

+30 

8  20.1 

—11  41  34 

+0.9358 

i>P66 

+.0946 

+9.4216 

.9843  , 

26 

Romk.  1192 

+  1 

-63 

8  22.8 

—11  38  59 

-0.5998 

.5068 

+.0941 

+9.4622 

.9809  1 

1 

26 

Ramk.  1196 

6 

+90 

+40 

8  38.3 

—11  24    6 

+1.0588 

.5960 

+.0937 

+9.4191 

.9845 

26 

Ramk.  1200 

+90 

+36 

8  50.3 

—11  12  33 

+1.0074 

J>i;69 

+.0935 

+9.4210 

.9844  1 

26 

Rumk.  1203 

+54 

—  6 

9    7.7 

-10  55  48 

+0.3200 

.5069 

+.0931 

+9.4403 

.9828 

26 

75Tauri 

6 

+51 

—  9 

9  10.2 

—10  53  27 

-M).2661 

.5970 

+.0!)30 

+9.4419 

i)827 

26 

a^  Taari 

4J 

+87 

+13 

9  13.5 

—10  50  19 

+0.6668 

.5970 

+.0930 

+9.4313 

i)836 

^ 

/»•  Tauri 

4* 

+90 

+19 

9  15.8 

-10  48    5 

+0.7619 

.6970 

+.0929 

+9.4288 

.9838 

26 

Rumk.  1210 

+67 

+  2 

9  23i2 

-10  40  56 

+0.4829 

.5972 

+.092:} 

+9.4367 

.9832 

26 

Ramk.  1212 

6 

—18 

-73 

9  30.0|  —10  34  25 

—0.8952 

.5974 

+.0922 

+9.4720 

.9801 

26 

Ramk.  1214 

—47 

-73 

9  33.5i  —10  31    4 

—1.2081 

.5975 

+.0921 

+9.4797 

.1)793 

26 

Ramk.  1215 

7 

—52 

—73 

9  34.0!  —10  30  33 

—1.2379 

J)975 

+.0921 

+9.4803 

.9792 

26 

80  Taari  nr, 
B.A.C.  li)l 

6 

+90 

+39 

9  61.7 

—10  13  31 

+1.0459 

.5980 

+.0917 

+9.4225 

.9843 

26 

5 

+68 

+  4 

10    1.0 

—10    4  35 

+0.5020 

.5983 

+.0915 

+9.4377 

i)83l 

26 

81  Tauri 

5J 

+90 

+36 

10    3i) 

—10    1  53 

+1.0086 

.5983 

+.0914 

+9.4242 

.ii841 

26 

B.A.C.  1394 

7 

+73 

+  6 

10    6.5 

—  950  20 

+0.5499 

.5984 

+.0913 

+9.4366 

.9832 

26 

Rumk.  1227 

7 

+90 

+29 

10  20.9 

—  945  29 

+0.9082 

.5988 

+.0910 

+9.4276 

smo 

26 

65  Taari 

6 

+90 

+28 

10  32.8 

—  934    1 

+0.8890 

.5992 

+.0903 

+9.4286 

.9838 

26 

Rumk.  1232 

4 

+44 

—15 

10  44.4 

—  9  22  56 

+0.1567 

.5995 

+.0901 

+9.4484 

.9822 

26 

Rnmk.  12:» 

—35 

—73 

10  50.1 

—  9  17  27 

—1.0988 

.5980 

+.0899 

+9.4799 

.9793 

26 

Rumk.  1235 

+90 

+19 

10  55.8 

—  9  11  55 

-M).7658 

.5981 

+.0898 

+9.4328 

.9835 

26 

B.A.C.  1406 

7 

-¥66 

+  2 

11  15.2 

—  8  53  20 

-M).4742 

.5983 

+.0894 

+9.4414 

.9828 

26 

Rumk.  1238 

10 

+54 

-6 

11  34.8 

—  8  34  29 

+0.3146 

.6984 

+.0885 

+9.4462 

i)824 

26 

LhI.  85.09 

9 

—20 

—73 

11  38.6  —  8  30  47 

-0.9221 

J>985'  +.0884 

+9.4774 

il795 

26 

1^1.  8610 

8 

+26 

—33 

11  46.41—  8  23  17 

— 0.I5J)9 

.5986,  +.0882 

+9.4589 

i)812 

26 

Lai.  8613 

8 

+  14 

—45 

U  47.7  —  8  22    5 

-0.3604 

.5988  +.0882 

+9.4640 

.9808 

26 

a  Taari 

1 

+57 

—  4 

12    9.61—8    1    2 

+0.3559 

0.5988  +.0877 

+9.4466 

9.9823 

440 
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ELEBIENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1667. 

• 

1 

Limiting 
Pmrallels. 

WMh- 

Ingttin 

w • ■— 

▲t  WMhlngton  Mean  Time  of  Conjanctkm. 

Date. 

8ter*i  Num. 

9 

7 

Mmui 
Time  of 

6' 

North- 
em. 

South* 
em. 

c 

+29 

ff 

r 

P' 

g" 

•In2> 

eoeI> 

July  26 

89Tanri 

-h96 

h    m 
13    3.8 

h    m    f 
—  790 

+0.9091 

0J>993 

+.0860 

+9.4340 

9  «834 

26 

o»  Tauri 

H 

-h90 

+51 

13  28.0 

—  6  45  39 

+1.1730 

.5995 

+.0850 

+9.4278 

i«838 

26 

d*Tuari 

5| 

-4-90 

+41 

13  30.6 

—  6  43    9 

+1.0597 

.59i>6 

+.0849 

+9.431  i) 

i)r<J6 

26 

Rumk.  1241 

H-66 

+  3 

13  44.8 

—  6  29  31 

+0.4740 

.5997 

+.0846 

+9.4470 

i>e23 

26 

Rumk.  1243 

8 

-+-68 

+  4 

13  57.1 

—  6  17  41 

+0.4972 

.5998 

+.0843 

+9.4469 

.9823 

26 

Rumk.  1246 

7 

-hi  4 

—^5 

14  23.1 

—  5  52  42 

—0.3667 

.6002 

+.0832 

+9.46P6 

.9802 

26 

Rumk.  1247 

-+-56 

—  4 

14  23.5 

—  5  52  23 

+0.:tt88 

.60(« 

+  .C852 

+9.4519 

i«19 

26 

Rumk.  12:>4 

-+-59 

—  2 

14  386 

—  5  37  48 

+0.:}824 

.6003 

+  .0829 

+9.4514 

.9819 

26 

Rumk.  1255 

-4-90 

+44 

14  39.8 

—  5  36  43 

+1.0945 

.6J04 

+.0829 

+9.4326 

X«35 

26 

Lal.8d52    * 

9J 

-*-22 

—36 

14  57.3 

—  5  19  51 

— OiJ244 

.6005 

+.0825 

+9.4673 

.9805 

26 

Rumk.  1263 

H 

-+-90 

+42 

15  336 

—  4  44  59 

+1.0728 

.6')09 

+.0811 

+9.4362 

iV»33 

26 

Rumk.  126S 

4 

4-90 

+61 

16    7.7 

-  4  12  15 

+  1.2419 

.6012 

+.0803 

+94.S19 

.9835 

26 

Kumk.  1276 

-65 

—72 

16  34.5 

-3  46  25 

—1.2791 

.6)15 

+.0792 

+9.4957 

i^776 

26 

Rumk.  1283 

7 

-f80 

+12 

17  13.7 

—  3    8  49 

+0.6147 

.6018 

+.0783 

+9.4508 

.9eao 

26 

Rumk.  1294 

+90 

+45 

18    4.7 

—  2  19  50 

+1.1000 

.6023 

+.0766 

+9.43l;7 

ild29 

26 

Rumk.  1299 

n 

+15 

—43 

18  27.9 

—  1  57  30 

—0.3503 

.6026 

+.0756 

+9.4772 

i>795 

26 

Rumk.  1300 

-+-18 

—40 

18  30.1 

—  1  55  22 

— 0.2:)49 

.6026 

+.C756 

+9.4759 

^mf7 

26 

B.A.C.  1526 

6 

+55 

—  4 

20  3«).4 

+  08  45 

+0.3294 

.6037 

+.0715 

+94645 

i>8C7 

27 

w  Tauri 

5} 

—29 

—72 

0  .32.8 

+  3  52  55 

—0.9209 

.6356 

+.0637 

+95Cf6 

.!770  ^ 

27 

111  Tauri 

6 

+86 

+17 

7  11.9 

+10  16    4 

+0.6575 

.6087 

+.05C5 

+9.4722 

smM 

27 

llSTanri 

H 

+42 

—12 

8  15.8 

+11  17  21 

+0.1272 

.6090 

+.0483 

+9.4863 

S^79e 

27 

117  Tauri 

6 

+90 

+29 

8  36.7 

+11  37  25 

+0.8570 

.6091 

+.0472 

+9.4690 

i«03 

27 

119  Tauri 

H 

+10 

—45 

10  12X) 

—10  51    7 

-0.4253 

.6i»9e 

+.0442 

+95012 

srrro 

27 

B.A.C.  1728 

6j 

+90 

-+-48 

10  14.6 

—10  48  35 

+1.1003 

.6098 

+.0441 

+  9.4648 

S*t^7 

27 

120  Tauri 

6 

+15 

—40 

10  42.5 

—10  21  49 

— 0.3538 

.6104 

+.0428 

+9ii001 

smi 

27 

122  Tauri 

6 

+90 

+56 

12    6.2 

—  9    J  34 

+1.1768 

.6107 

+.0401 

+9.4648 

smtT 

27 

130  Tauri 

6 

+89 

+15 

16    4.7 

—  5  12  45 

+0.6:M9 

.6122 

+.0315 

+9.4823 

i»790 

27 

B.A.C.  1930 

6J 

+90 

+26 

22    1.0 

+  0  29    4 

+0.7647 

.6136 

+.0185 

+9.4820 

i>T90 

27 

/^  Ononis 

5 

—54 

-71 

22    9.9 

+  0  37  36 

— 1J2337 

.6136 

+.0183 

+9J»275 

ii7« 

2S 

71  Orionia 

H 

—  5 

-66 

2  31.4 

+  4  48  25 

—0.6901 

.6149 

+.0082 

+9.5169 

3752 

28 

26  Gemlnor. 

5* 

+90 

+21 

13    0.9 

—  9    8    0 

+0.6801 

.6162 

—.0150 

+9.4846 

J9787 

29 

X  Oeminor. 

3| 

+90 

+66 

2  35.0 

+  3  52  29 

+liM82 

.6162 

—.0455 

+9.4603 

ildll 

31 

A  Leonis 

5 

+33 

—32 

21  53.4 

—  3  28  24 

— 0.11206 

.5857 

— .15w% 

+9.2666 

JJ984 

Aug.    1 

B.A.C  3538 

6> 

+34 

—31 

3  57.3 

+  222    6 

+0.0111 

J5824 

—.1654 

+95234 

iwnw 

44  Leoois 

6 

+33 

—33 

5  14.4 

+  3  36  20 

—0.0287 

U>818 

—.1665 

+9iJ157 

.9940 

B.A  C.  3562 

GJ 

+32 

—34 

5  23.3 

+  3  44  53 

-0.0423 

.5816 

—.1668 

+92152 

.9«41 

45  Leonii 

6 

—40 

—80 

6  15.3 

+  4  35    0 

—1.1825 

.5813 

—.1075 

+92580 

iK28 

Q  Leonis 

4 

—33 

—80 

8  28.3 

+  6  43  12 

—1.1056 

.5796 

—  1694 

+92391 

SiW 

48  Leonis 

6 

+90 

+36 

9  21.1 

+  7  34    8 

+1.1112 

.5793 

—.1699 

+9.1234 

iWI 

49  Leonis 

6 

+  2 

—72 

9  26.3 

+  7  39    7 

—0.5957 

.5790 

—.1701 

+92092 

.9942 

37Sextaiitis 

6 

+90 

+16 

14  13.9 

—11  43  42 

+03439 

.6764 

—.1735 

+9.0903 

i»967 

c  Leonis 

5 

+33 

->34 

20  38.4 

—  5  32  42 

—0.0196 

.6723 

—.1776 

+9.0742 

/mea 

2 

T  Leonis 

5 

+90 

+31 

8  45.1 

+  6    843 

+1.0797 

i)655 

—.1628 

+8.7963 

J999I 

2 

89  Leonis 

6 

-h55 

-16 

11  39.9 

+  8  57  35 

+0.3324 

.563!» 

-.1836 

+8.8210 

i»990 

2 

Mars 

+56 

—14 

18  56.1 

—  8    1    5 

+0.3602 

.6365 

—.1741 

+8.6334 

mKktQ 

2 

B  Viryctnis 
Ib.A.C.  4043 

n 

+52 

—18 

19    2.5 

—  764  54 

+0.2905 

.6603 

—.1850 

+8.6418 

J9996 

2 

+90 

+14 

22  56J2 

—  490 

+0.8494 

J6583 

—.1854 

+8J3454 

J9999 

3 

13  Vii^nis 

6 

+69 

—  6 

8    2.4 

+  4  39    8 

+0.5286 

.5542 

—.1851 

—6.9360 

JOOOO 

3 

11  Virginis 

9 

+52 

--19 

8  37.4 

+  5  12  58 

+0.2954 

,5539 

—.1850 

+7.0967 

iNIQO 

3 

Y  Virginis  pr. 

—  9 

—90 

18  54.4 

—  8  50  10 

—0.7761 

.6499 

-.1832 

-«.100O 

JOOOO 

3 

B.AC.  4277 

6 

—11 

—90 

19  47.7 

—  7  58  37 

—0.8115 

5495 

—.1829 

—8.1679 

SfXB 

4 

38  Vinrinii 

6 

+62 

—10 

0  21.7 

—  3  33  2J) 

+0.435! 

.5480 

—.1815 

— 8,6!»36 

iiens 

4 

k  Virginis 

6 

+43 

-26 

3  26.3 

—  0  34  48  +0.1547 

.5470 

—.18)3 

—^.7321 

.9904 

4 

46  Virginis 

6i 

+13 

—59 

3  53.4 

—  0    8  33  —0.3897 

.6469 

—.1802 

-a6654 

il9»»  - 

4 

48  Viiginis 

6 

+14 

—57 

5  28.4 

+  1  23  26  -0.3656 

0.5463 

—.1794 

-8.7U1 

9,9SI«M  [ 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

i 

Uroltlnf 
PanlteU. 

in^                      ^^  WuhlBCtoB  Mma  TIim  of  CoDJimetkm.                   | 

Date. 

8lar*»N«M. 

3 

MMa 

II 

i 

North- 

SonCh- 
iini. 

TlOMOf 

6- 

H 

T 

P' 

^ 

•IdI) 

eos  2) 

1 

r 

h    m 

h    m    f 

1 

Amg.   4 

6  VIrpnis  tr. 

^i 

H-85 

+32 

8  21.81-1-  4  11  19 

+1.0982 

0.5455 

—.1782 

-8.9252 

9.9784 

65  Virginis 

6 

—  2 

—82 

14  49.0  -^10  26    9 

—0.6755 

.5439 

—.1750 

-8.8676 

.9788 

66  Vir(rinU 

6 

-4-  5 

—69 

15  24.1  +11    0  11 

—0.5242 

.5437 

—.1746 

—8.8915 

.9987 

P  Virginia 

5 

4-34 

—34 

19    0.2  —  9  30  32 

+0.0155 

.5430 

—.1727 

—8.9870 

.9979 

80  Virginis 

6 

-40 

—90 

20  43.8  —  7  50  14 

1 

—1.1841 

.5429 

—.1717 

—8.9152 

.9985 

5 

94  Virjjini* 

6 

+37 

—30 

11  42.9-+  6  40  38 

+0.0855 

.5401 

—.1611 

—9.1571 

.9955 

5 

95  Vir^inid 

6 

+64 

—  7 

11  55.4  +  6  52  471+0.5036 

^00 

—.1610 

—9.1786 

.9950 

5 

*  Virginii 

4i 

+81 

+3!» 

14  55.8  +  9  47  33 

-1-1.0715 

.5398 

—.1586 

—9.2245 

.9938  ' 

6 

£*  LihrsD 

6 

+22 

—43 

n  18.1   +  5  31  52 

—0.1380 

.5386 

—.1401 

—95942 

J>9I4  1 

6 

1*  Libra 

6 

—17 

—90 

12  28.9 

+  6  40  28 

—0.8266 

.5386 

-.1386 

—9.2755 

.9921 

7 

9 

Y  Librae 

H 

+60 

—  6 

7  28.8 

+  1    4  58 

+0.5137 

.5393 

-.1175 

—9.3940 

.9862 

7 

>;  Litira) 

6 

+75 

+27 

11  40.1 

+  5    8  23 

+1.0177 

.53!)3 

—.1125 

—94198 

.9844  ! 

7 

48  Librp 

SJ 

—.54 

—90 

18  37.3 

+11  52  38 

—15173 

.5399 

—.1039 

—9.3804 

.9871 

7 

4!)  Librn 

+74 

+39 

19  39.8 

—11    6  54 

+1.1413 

.5401 

—.1026 

—9.4440 

.9825 

8 

f  Ophiachi 

5 

+21 

—38 

10  41.1 

+  3  26  13 

-0.0616 

.5415 

—.0826 

—9.4487 

.9820 

•  8 

24  Scorpii 

5 

+73 

+14 

15  44.3 

+  8  19  52 

+0.8310 

J>421 

—.0756 

—9.4777 

^^795 

8 

B.  A.C.  5695 

6 

—14 

—85 

22  47.3 

—  8  50  26 

—0.6522 

.542!) 

—.0655 

—9.4556 

.9615 

9 

B.A.C.  5771 

H 

+16 

—40 

4  42 1 

—  3    647 

— 0.»«40 

.5437 

—.0569 

—94756 

.!>7!I6 

9 

aAC.5839 

6 

+10 

^-45 

10  20.4 

+  2  20  47 

-0.1803 

.5440 

—.0488 

—94808 

.!I7!)1 

10 

B.A.C.  6060 

6| 

+48 

—  7 

,  3  42.9 

—  4  49  50 

+0.4895 

.5460 

—.0220 

—9.5076 

.9763 

10 

BAC.6367 

6 

-21 

—87 

19    9.8 

+10    7  36 

—06613 

.5470 

+.0019 

—9.4870 

.9785 

10 

B  A  C.  62d7 

6 

+38 

-13 

2D  13.1 

+11    8  52 

+0.3745 

.5470 

+.0036 

—9.508:) 

.!»762 

10 

B.A.C.  62J)2 

6 

+54 

—  1 

20  46.0 

+  11  40  39 

+0.5773 

.5470 

+.0046 

— 9J)123 

.9757 

10 

B  A.C  (Si)3 

6} 

+  8 

—42 

23  49.0 

+11  43  36 

—0.1316 

.6470 

+.0046 

—9.4980 

.!»773 

10 

B.A.C.  6294 

6 

•  +  17 

—31 

20  49.7 

+11  44  18 

+0.0243 

.5470 

+.0047 

-9.5012 

.9770 

11 

g^  Sap'ttarii 

4 

+28 

-26 

21    0.6 

+11    8  49 

+0.1534 

.6476 

+.0423 

—9.4921 

iy780 

11 

(*•  SrtsrittHrii 

H 

+6-» 

+  3 

21    4.4 

+11  12  31 

+0.6619 

.5477 

+.0424 

—9.5025 

.9768 

12 

B  A.C.  6668 

6 

+72 

+17 

0    5.0 

—  9  52  39 

+0.8776 

.5478 

+.0470 

—9.5042 

i>766  , 

n 

e>  8a»?ittarii 

6 

—42 

—90 

6  135 

—  3  56  12 

—1.0503 

.5474 

+.0562 

—9.4557 

.9815 

12 

e'  Sagittarii 

5 

—54 

-90 

7    5.5 

—  3    5  34 

— 1.18C6 

.5474 

+.0576 

—9.4514 

.9819  1 

13 

BA.C.6992 

6J 

—56 

—90 

1  37.1 

—  9    9  20 

-1.2134 

.5465 

+.0847 

—9.4185 

i)845 

13 

fi  Capricor. 

3 

—55 

—90 

1  43.9 

—  9.   2  45 

-i^orj 

.546:) 

+.0848 

-9.4184 

i)846 

13 

B  A  C.  7063 

6 

—  3 

—68 

6    7.7 

—  4  47  16 

—0.4915 

.5461 

+.0908 

—9.4266 

.!)839 

13 

t'  Capricor. 

6 

+23 

—37 

9  3!).3 

—  1  22  2:1 

—0.0436 

.5459 

-+..0958 

—9.42! '6 

.9837 

13 

T*  Capricor. 

5 

+16 

—44 

10  35.8 

—  0  27  43 

—0.1574 

.5458 

+.0971 

—9.4245 

i)841 

13 

B  AC.  7145 

6J 

+74 

+45 

11  11.6 

+  070 

+1.1940 

.5458 

+.0977 

—9.4556 

.9615  ' 

13 

8  Aqaarii 

6 

—45 

-90 

20  41.5 

+  9  18  56 

-1.1466 

.5449 

+.11U2 

—9.3700 

.9877 

13 

9  Aqiiarii 

6 

—  4 

—73 

21   16.7 

+  9  52  59 

-0i>531 

.5448 

+.1106 

—9.3849 

^868 

14 

18  Aqiiarii 

6 

+a"> 

—27 

8  33.8 

—  3  11  12 

+0.1173 

.5436 

+.1245 

-9.3663 

.9880 

14 

i  Capricor. 

H 

+27 

—37 

19  33.9 

+  7  28  21 

—0.0489 

^28  +.1366 

—9.3169 

.9905 

14 

B.A.C.  7620 

6 

—  9 

—90 

23    3.9 

+10  51  42 

—0.7000 

JS424 

+.1400 

—9.2777 

.9921 

13 

e^  Aqaarii 

6 

+79 

+31 

7  24.1 

—  5    3  38 

+1.0862 

.6418 

+.1481 

—9.2985 

.9912 

15 

B  A.C.  7774 

6 

+11 

—57 

10  34  1 

—  1  59  34 

—0.3637 

.5415 

+  .1509 

—9.2264 

.9937 

15 

67  Aqaarii 

6 

+  3 

-70 

23  37.4 

+10  39  32 

—0.5351 

.5408 

+.1614 

—9.1243 

.9961  1 

16 

I  Aquarii 

4 

+82 

+17 

4  15.8 

—  8  50  42 

+0.8997 

.5406 

+.1645 

—9.1584 

.9954 

16 

78  Aqaarii 

6 

+78 

+  2 

5  14.3 

—  754    1 

+0.^>40 

.5406 

+.1652 

—9.1383 

i)958  ; 

16 

81  Aqaarii 

6 

+82 

+29 

8  37.3 

—  4  37  21 

+1.0683 

.5406 

+.1674 

—9.1308 

D960 

16 

82  Aquarii 

6 

+77 

+  1 

9  11.5 

—  4    4  10 

+0.6396 

.5405 

+.1676 

—9.1028 

.9965 

16 

<p  Aqaarii 
96  Aqaarii 

It 

-4-84 

+29 

15    1.6 

+  1  35    7 

+1.0659 

.5405 

+.1709 

—9.0708 

.9970 

16 

+67 

—  6 

17  32.0 

—  5  59  11 

+0.5124 

.5405 

+.1723 

—9.0079 

.9977 

16 

B.A.C.  8134 

^ 

+44 

—24 

18  31.3 

+  4  58  20 

+0.1990 

.5404 

+.1727 

-8.9731 

i)981 

17 

20  i'i.scium 

6 

+64 

—  9 

7  39.2  —  6  18  16  +0.46!« 

.5411 

+.1779 

—8.7851 

in)!»2 

17 

B.A  C.  8365 

6J 

+  11 

-62 

16    5.II+  1  51  54 

—0.4302 

.5420 

+.1830 

-8.:W41 

i)9!)9 

18 

44  I'iscium 

6 

—44 

— 8S) 

2    2.7  +11  30  45 

—1.25^7 

.54.12 

+.1812 

-h8.3239 

.9!)99 

Id 

lOCeti 

6 

+83 

+  2 

2  38.3  — U  54  46 

+0.6659 

0^36 

+.1812 

—8.1349 

9.9999 

56 
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ELEMENTS  FOB  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOU  THE  YEAR  1867. 

1 

Limiting 
PaxmUeis. 

Wwh- 
ingttm 

At  WaBhin^ton  Mean  Tfme  of  Conjanctkni. 

Date. 

Ster'a  Name. 

9* 

1 

7 

Hvan 
Time  of 

6- 

North- 
em. 

Soath- 
era. 

-8g 

ff 

r 

P' 

^ 

■toV 

eoe  D    ' 

▲iif.l8 

77  Pbci.  or. 

—14 

h    m 
21  35.1 

h    m    p 
+  626    5 

-0.8521 

0.5476 

+.1794 

+8J651 

1 
9.9(168 

19 

iB.A.C.  408 

^ 

+90 

+  8 

5  39.3 

—  9  45  22 

+0.7516 

.5500 

+.17e!» 

+8.8485 

.9969  ! 

19 

u  Piscium 

4 

+28 

—40 

9    9.4 

—  622    5 

—0.1150 

.5511 

+.1756 

+8S784 

i)960 

19 

B.A.C.  481 

(y 

-43 

—83 

11  55.9 

—  3  41    0 

—1.2084 

JV521 

+.1743 

+9.083» 

ir-68  1 

20 

64Ceti 

6 

4 

-1-72 

—  1 

4  21.8 

—11  47  37 

+0.5598 

.5581 

+.1646 

+9.1408 

.9058 

20 

S»Coti 

4^ 

-4-59 

—10 

5    6.4 

—11    4  28 

+0.3957 

.5586 

+.1641 

+9.1555 

.9955  1 

21 

B  A.C.  728 

6l 

—20 

—80 

9  45.7 

—  634  33 

—0.9341 

.5607 

+.1604 

+95495 

smjo  1 

20 

B.A.C.  741 

4 

4-54 

—14 

10  21.1 

—  6    020 

+0.3218 

.5608 

+.1600 

+9.1997 

il945  ; 

20 

S  Arictis 

5i 

-+-  2 

—70 

10  29.1 

—  5  52  41 

—0.5665 

5612 

+.1598 

+9.2400 

i)933 

20 

B.A.C.  755 

6 

+12 

-56 

11  22.0 

—  5    1  29 

-O.4008 

.5616 

+.1590 

+95382 

il934 

20 

B.A.C.  830 

6 

+67 

—  4 

18  28.3 

+  1  50  13 

+0.4915 

.5648 

+.1526 

+9JM7I 

jxm 

20 

38  Arietu 

5 

—34 

-78 

19  32.8 

+  2  52  30 

—1.1151 

.5652 

+.1516 

+9.3138 

il906  ' 

20 

M  Ced 

4 

+90 

+62 

19  33.8 

+  2  53  31 

+1.29JK) 

.5652 

+.1515 

+9.22IK> 

i»39  . 

21 

B  A.C.  987 

6J 

+3'J 

— IM 

7  15.3 

—  9  49  24 

—0.0859 

.5708 

+.1302 

+9.3368 

jm^ 

21 

/Tauri 

4 

+90 

+41 

15  45.0 

—  1  37  44 

+1.1157 

.5754 

+.1285 

+9.3345 

.9696  1 

22 

Wei.in.l085 

8i 

+74 

+  6 

5  56.2 

—11  57  27 

+0.5660 

.6838 

+.1069 

+94033 

smse 

22 

Weill.  IV.  24 

9 

+80 

+  9 

8  39.0 

—  9  20  36 

+0.6216 

.5842 

+.1040 

+94098 

.9852  : 

22 

Lai.  7753 

n 

+29 

—30 

8  43.9 

—  9  15  57 

—0.0938 

.5842 

+.1039 

+!>.42r6 

J1637 

22 

B.A.C.  1281 

7 

—12 

—74 

8  466 

—  9  13  21 

—0.8030 

.5843 

+.1038 

+9.44e2 

il622 

22 

Ramk.  1103 

7 

+49 

—12 

8  50.0 

—  9  10    1 

^0J8421 

.5843 

+.1037 

+9.4208 

i»644  ! 

22 

Ramk.  1108 

9 

+90 

+33 

9  17.3 

—  8  43  44 

+0.9901 

.5844 

+.1032 

+9.4012 
+9.4002 
+9.4148 

i«68 

22 

Rnmk.  1123 

^ 

+90 

+43 

10    5.8 

—  7  57    4 

+1.1089 

.5849 

+.1018 

il858  ' 

22 

48  Tauri 

6 

+85 

+12 

10  46.0 

—  7  18  21 

+0.6566 

.5854 

+  .1007 

.9848 

22 

Rarok.  1136 

6 

+27 

-32 

11  11.5 

—  6  53  47 

—0.1325 

.5854 

+.1001 

+9.4372 

i«l 

22 

Y  Tauri 

4 

+76 

+  7 

12  26.3 

—  5  41  46 

+0.5797 

.58» 

+.0977 

+9.4215 

il843 

22 

55  Taari 

7 

-+-16 

—44 

12  28.2 

—  5  39  54 

—0.3286 

•.5864 

+.0979 

+9.44.'i6 

q^24 

22 

58  Tauri 

6 

+90 

+48 

12  47.3 

—  5  21  33 

+1.1535 

.5865 

+.0JJ74 

+9.4065 

r9854 

22 

Rumk  1163 

8 

+  3 

-60 

13    8.8 

—  5    0  51 

-0ij553 

5866 

+.0I»70 

+9.4530 

iiHie 

22 

Wti.  IV. 286 

8 

+90 

+65 

13  40J> 

—  4  30  20 

+1J2715 

.586l> 

+.0950 

+9.4056 

J!d.>5 

22 

a«  Tauri 

4 

—55 

—73 

13  42.3 

—  4  28  34 

— 1J2534 

.5869 

+.095e 

+9.4715 

.9801 

22 

63  Tauri 

6 

+  9 

—52 

13  55.4 

—  4  16    1 

-0.4576 

.5870 

+.0957 

+9.4525 

J)6I6 

22 

B.A.C.  1351 

6> 

+17 

-42 

13  56.8 

—  4  14  37 

— 0.:W46 

5870 

+.0954 

+9.4486 
+9.4692 

.9821 

22 

^  Tauri 

6 

—36 

—73 

14  11.4 

-  4    0  36 

—1.1112 

.5872 

+.0$J53 

.9803 

22 

Lai.  8249 

n 

—  7 

—73 

14  18.4 

—  3  53  49 

-0.7308 

.5872 

+.0JI50 

+9.46U2 

.9811 

22 

Lai.  8256 

8 

+  5 

—58 

14  21.0 

—  3  51  22 

— 0J)294 

.5873 

+.0948 

+9.4552 

.9616 

22 

70  Tanri 

7 

+66 

+  2 

14  51  3 

—  322    8 

+0.47.'>8 

5875 

+.0940 

+9.4305 

.<t836 

22 

Lai.  8311 

8 

+90 

+29 

15    3.4 

—  3  10  34 

+0.9143 

.5877 

+.0936 

+JU192 

11645 

22 

Rumk.  1 188 

6J 

+90 

+29 

15    3.5 

—  3  10  23 

+0.9158 

.5877 

+.0f)S6 

+9.4191 

3845 

22 

Rumk.  1189 

+10 

—50 

15    9.6 

—  3    4  35 

—0.4275 

5876 

+.0935 

+94546 

.9816 

22 

71  Tauri 

6 

+90 

+23 

15    9.7 

—  3    428 

+0.8300 

5876 

+.0935 

+9.4217 

.9643 

22 

Rnmk.  1192 

—  7 

-73 

15  12.4 

—  3    1  50 

—0.7273 

.5877 

+.0934 

+9.4622 

.9609 

22 

Rumk.  1198 

6 

+90 

+32 

15  28.4 

—  2  46  28 

+0i)552 

5878 

+.0930 

+9.4191 

.S845 

22 

Rumk.  1200 

+90 

+28 

15  40.7 

—  2  34  35 

+0.9034 

5879 

+.0926 

+9.4210 

StS44 

22 

Rumk.  1203 

+47 

-13 

15  58.7 

—  2  17  17 

+0J2U62 

.5880 

+.0921 

+9.4403 

.9898 

22 

75  Tauri 

6 

+44 

—16 

16    1J2 

—  2  14  50 

+0.1515 

588U 

+.0920 

+9.4419 

.9897 

22 

d»  Tauri 

^ 

+74 

+  7 

16    4.6 

—  2  11  35 

+05581 

.5880 

+.0920 

+9.4314 

iwae 

22 

<}•  Tauri 

4 

+85 

+12 

16    7.0 

—  2    9  17 

+0.6545 

5880 

+.0919 

+9.4239 

?KW 

22 

Rnmk.  1210 

+58 

—  4 

16  14.7 

—  2    1  56 

+0.3717 

.5881 

+.0917 

+9.4366 

.96S3 

22 

Rumk.  1212 

6 

—2d 

—73 

16  21.6 

—  1  55  13 

—1.0261 

.5882 

+.0915 

+9.4721 

JStMIO 

22 

80  Tanri 

6 

+90 

+31 

16  44.1 

—  1  33  39 

+0IM28 

5883 

+.0908 

+9.4225 

Jd43 

22 

BJ^.C.  1391 

5 

+60 

—  2 

16  53.6 

—  1  24  25 

+0.3913 

.5884 

+.0906 

+9.4377 

i«l 

22 

81  Tanri 

5J 

+90 

+17 

16  56.6 

—  1  21  35 

+0.7363 

..5884 

+.0905 

+9.4242 

i«41 

22 

B.A.C.  1394 

7 

+63 

0 

16  59.2 

—  1  19    1 

+0.4398 

.5884 

+.0904 

+9.4366 

.t1832 

22 

Rumk.  1227 

7 

+90 

+22 

17  14.1 

—  1    4  45 

+0.8037 

.OOOD 

+.0900 

+9.4276 

sttasi 

22 

85  Tauri 

6 

+90 

+20 

17  26.4 

—  0  52  55 

+0.7843 

0.5887 

+.0696 

+9.42d» 

9S63B 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLA:5?ET8  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

.q^B^^^^— ^MMM* 

• 

1 

Limiting 
PanUteli. 

Waah- 
ingtim 

At  Waahington  Maaa  Time  of  Conjnnetloo. 

Bate. 

Star's  Naim. 

9 

Mmo 

K^V^IK     V    AW^Hi^^V* 

1 

North- 
ern. 

Soatb- 
vm. 

—21 

Time  of 

h    m 
17  38.3 

H 

T 

P' 

^ 

8lnl> 

eoai> 

A«r22 

Rnink.  1232 

+37 

•h    m    • 
—  0  41  28 

+0.0417 

0.68e« 

+.0692 

+9.4484 

9.9822 

22 

Rumk.  12^^3 

—51 

—73 

17  44.2  —  0  35  47  — 1.2:n7 

J)889 

+.0890 

4-9.4799 

.9793 

22 

liumk.  1235 

-4-86 

+13 

17  50.1;—  0  30    3  +0.6598 

.51^89 

+.088H 

+9.4329 

.9835 

22 

B.A.C.  14  .6 

7 

4-58 

—  4 

18  10.0'  —  0  10  53  +0.:i643 

.5891 

+.0884 

+9.4414 

.9828 

22 

Uiiink.  123d 

10 

4-47 

—12 

18  30.3 

+  0    8  36 

+0.2024 

.5894 

+.0877 

+9.4463 

.9824 

22 

LiiU8590 

9 

-31 

—73 

18  34.2  +  0  12  23 

—1.0517 

.6894 

+.0876 

+9.4774 

.9795 

22 

Wei.  IV.54ii 

Si 

-f90 

+58 

18  34.5  +  0  12  40 

+1.2283 

.5894 

+.C876 

+9.4193 

.9845 

22 

1^1.  d610 

8 

H-19 

—38 

18  4^.3 

+  0  20    9 

-0.2787 

.5895 

+.0873 

+9.4589 

.9812 

22 

LmI.  6613 

8 

H-  7 

—54 

18  43.5 

+  0  21  21  -0.4821 

.5895 

+.0873 

+9.4640 

.(«08 

22 

a  luun 

1 

+49 

—10 

19    6.1 

+  0  43    6  +0.2445 

.5895 

+.0868 

+9.4466 

.9823 

22 

SDTaari 

7 

+90 

+22 

20    2.0 

+  1  36  51 

+0.8C66 

.5899 

+.0862 

+9.4340 

.9834 

22 

a*  Taori 

^ 

+90 

+42 

20  27.0 

+  2    066 

+1.0745 

J)90() 

+.0845 

+9.4278 

.9838 

22 

fl«  Tauri 

4 

+!I0 

+33 

20  29.7 

+  2    3  30 

4-0.96*6 

.5900 

+.C844 

+94*310 

.9836 

22 

Rumk.  1241 

+58 

—  3 

23  44.3 

+  2  17  35 

+0.3656 

.5901 

4- .0840 

49.4470 

.9823 

22 

Rumk.  1243 

8 

+59 

—  2 

2J  57.1 

+  229  50 

+0.3892 

.59C2 

+.0836 

+94469 

.9^123 

22 

Riimk.  1246 

7 

+  7 

—63 

21  23.9 

+  255  38 

—0.4869 

.5905 

+.0827 

+9.4696 

.9802 

22 

Rumk.  1247 

+48 

—10 

21  24.2 

+  2  55  57 

+0.2289 

.5iK)5 

+.C827 

4-9.4519 

.9819 

22 

Rumk.  1254 

+51 

—  8 

21  39.8 

+  3  11     0:  +0.2734 

.59C6 

+.0822 

+9.4514 

.9819 

22 

Rumk.  1255 

+90 

+36 

21  41.0 

+  3  12    71  4-0.9956 

.59C6 

+.08221  4-9.4326 

.9835 

22 

LAl.8d52 

^ 

+15 

—43 

21  59.1 

+  329  34 

—0.3421 

.5907 

+.0817 

+9.4674 

.9805 

22 

Rumk.  1263 

% 

+90 

+34 

22  36.6 

+  4    5  34 

+0.9745 

.6910 

+.08C6 

+9.4352 

.9833 

22 

Rumk.  V26S 

+90 

-t-49 

23  11.7 

+  4  39  24 

+1.1466 

.5912 

+.079«» 

+9.4319 

.9835 

23 

Rumk.  12d3 

7 

+69 

+  5 

0  19.9 

+  5  44  57 

+Oi>llO 

5921) 

+  .0777 

+9.4508 

.9820 

23 

Rumk.  121M 

+90 

+37 

1  12.5 

+  635  32 

+1.0039 

.5024 

+.0760 

+9.4317 

.9829 

23 

Ramk.  1299 

n 

+  8 

—61 

1  36J> 

+  6  58  38 

-0.4674 

.51:24 

+.0750 

+9.4771 

.9795 

23 

Rumk.  1300 

+11 

-47 

1  38.8 

+  7    0  52 

—0.4111 

.5026 

+.0750 

+9.4759 

.9797 

23 

B.A.C.  1526 

6 

+48 

-9 

3  52.2 

+  9    9  12 

+0.2267 

.5937 

+.(.710 

49.4645 

.9808  ; 

23 

M  Tauri 

5} 

—30 

—72 

7  53.3 

—10  58  59 

—1.0426 

5952 

+.0635 

+9.5005 

.9771 

23 

111  Tauri 

6^ 

+75 

+11 

14  45.7 

—  4  22  29 

+0.5651 

5983 

+.0501 

+9.4723 

.j:80o 

23 

115  Tauri 

H 

+36 

-18 

15  51.7 

—  3  19    3 

+0.0275 

5966 

+.0480 

+9.4863 

.9786 

23 

117  Tauri 

6 

+90 

+24 

16  13.3 

—  2  58  17 

+0.7688 

5987 

+.0473 

+9.4690 

.9803 

23 

1  lU  Tauri 

5 
6 

+  •4 

-53 

17  51.9 

—  1  23  33 

-0.5319 

5994 

+.0440 

+95013 

.9770 

23 

B.A.C.  1723 

+9:) 

+41 

17  54  6 

—  1  2D  56 

+1.0172 

.59I?4 

+.0430 

+9.4648 

.9807 

23 

123  Tauri 

6 

+  8 

—48 

18  23.4 

—  0  53  14 

—0.4591 

.59C6 

+.0427 

+9.5001 

.9771 

23 

122  Tauri 

6 

+90 

+48 

19  49.9 

+  0  29  53 

+1.0967 

.6001 

+.C400 

+9.4648 

i)807 

23 

130  Tauri 

6 

+70 

+10 

23  56.5 

+  4  26  48 

4-0.5189 

.6014 

+.0317 

+9.4823 

.9790 

24 

B.A.C.  1930 

6} 

H-90 

+21 

6    4.9 

+10  20  44 

+0.6864 

5031 

+.O190 

4-9.4819 

.9791 

24 

71  Ononis 

5; 

-11 

-71 

10  44.4 

—  9  10  50 

—0.7861 

5056 

+.0090 

+95169 

.9752 

24 

26  Geminor. 

& 

+81 

+18 

21  34.7 

+  1  13  37 

+0.6146 

.6062 

—0141 

+9.4846 

.l>788 

25 

I  G«minor. 

4 

+90 

-+-59 

11  34.1 

—  9  20  32 

+li»25 

5065 

—.0438 

+9.4603 

.9811 

25 

B.A.C.  2432 

6J 

—  1 

-62 

13  29.1 

—  730    6 

— 0£281 

.6065 

—.0478 

+95020 

.9769 

25 

/*  Geminor. 

6 

+10 

—47 

19  55.3 

—  1  19  18 

—0.4279 

.6060 

—.(609 

+9.4893 

.9783 

26 

1  Cancri 

6 

+90 

-+-32 

2  50.9 

+  5  19  53 

+0.9262 

.6051 

—.0748 

+9.4440 

.9826 

26 

3  Cancri 

6 

—  6 

-72 

4  18.9 

+  6  44  23 

—0.7073 

5049 

—.0775 

+9.4821 

.9790 

26 

5  Caocri 

6 

+41 

—16 

4  36.8 

+  7    1  35 

4-0.1170 

.6048 

—.0784 

+9.4614 

.9810 

26 

B.A.C.  2731 

4 

—  8 

—73 

7  58.0 

+10  14  47 

—0.7389 

.6040 

-.0848 

+9.4758 

.9797 

27 

54  Cancri 

—13 

—74 

0  21.8 

+  206 

—0.8215 

5991 

—.1146 

+9.4361 

.2832  ! 

27 

u*  Cancri 

6 

—34 

—74 

2  51.8 

+  4  24  17 

-1.1023 

.5984 

—.1185 

+9.4358 

.9832  1 

3J 

|f  Viricinis 

^ 

+55 

—15 

5    0.0 

+  3  50  44 

+0JM15 

5651 

—.1858 

4-8.6418 

.9996 

30 

B.A.C.  4043 

4 

+90 

+17 

8  50.6 

+  7  33  29 

+0.9001 

.5635 

-.1863 

+8.3456 

9.9999 

30 

13  Virginia 

6 

+75 

—  2 

17  48.5 

—  7  46  44 

+0.5865 

5600 

—.1864 

—6.9289 

0.0000 

33 

17  Virginia 

^t 

+56 

—16 

18  22.9 

—  7  13  28 

+0.3558 

5596 

—.1863 

+7.0972 

.0000 

31 

y  Virginia  pr. 

—  5 

— 8:» 

4  29.1 

+  2  32  34 

—0.7023 

5563 

—.1847 

—8.0998 

0.0000 

31 

B.AC.  4277 

6 

—  7 

—90 

5  21.5.  +  3  23  12 

—0.7372 

.5563 

—.1845 

—8.1676 

9.9999 

31 

3d  Virginiii 

6 

+67 

—  7 

9  50.2^  4.  7  43    4 

+0.5030 

0.5545 

—.1831 

—8.6936 

9.9995 

OCCULTATIONS,    1867. 


• 

ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  16G7. 

Limitliig 
PanUelB. 

Waab- 
ingttm 

• 
At  WMUDftOB  If «aa  Time  of  ConjonetlM. 

1\m*» 

Start  NftOM. 

3 

Mmo 

M^WtmQ* 

•^WA    V    A^WMBBW 

6 

North- 
Mil. 

Soath- 
-2S 

Time  of 

6- 

ff 

r 

P' 

g" 

ttaZ) 

cotJ> 

! 

959P4 

▲ag.31 

*  Vir^nis 

+4? 

h    m 
12  51.2 

h    m    a 
+10  38    8 

+05263 

0.5535 

—.1820 

—8.7321 

31 

46  Virginis 

6J 

-hl7 

—53 

13  17.8 

+11     3  50 

—0.3136 

.5537 

-.1820 

-86653 

JWo 

31 

48  Virtrinis 

6 

-«-18 

—52 

14  50.9 

—11  26    3 

-0.288J) 

.5532 

-.1813 

-8.7110 

.!1«?4  ' 

31 

&  Virginis  tr. 

4J 

H-85 

+38 

17  40.9 

—  8  41  41 

+1.1647 

.5525 

—.1801 

—8.!  252 

.9184  . 

8«pt.   1 

65  Virginia 

6 

+  1 

—75 

0    0.1 

—  2  34  47 

—0.5920 

.5508 

—.1787 

-8.8676 

4)988  ' 

1 

66  Virginis 

6 

+10 

-62 

0  34.5 

—  2    1  31 

-0.4416 

.55f6 

—.1766 

— 8K>I5 

s^rsr  . 

1 

P  Virginis 

5 

-4-39 

—29 

4    61 

+  1  23  16 

+0.0949 

.5497 

—.1746 

— 8iJtr69 

j^jTii ' 

1 

80  VirginU 

6 

—32 

—90 

5  47.5 

+  3    1  24 

—1.0937 

.5494 

—.1735 

— 8i»l52 

jwes 

1 

94  Virginia 

6 

-H2 

—25 

20  27.6 

—  6  46  42 

+0.1689 

5468 

-.162*1 

—9.1571 

il!C5 

1 

95  Virginia 

6 

+71 

—  2 

20  39.9 

—  6  34  47 

+0J>h29 

.5468 

—.1628 

—9.1786 

SJI950  . 

1 

M  Virginia 

H 

+81 

+37 

23  36.6 

—  3  43  58 

+1.1468 

.5464 

—.1604 

-9S245 

iW38 

2 

^>  Libras 

6 

+27 

—37 

19  34.7 

—  8  23  44 

—0.0601 

.5444 

—.1413 

-92!'42 

il9f4 

2 

|^Libr» 

6 

—11 

—90 

20  44.2 

—  7  16  27 

-0.r330 

.5444 

-.14(:2 

—921^ 

.9!21  1 

2 

18  Libras  j9r. 

3 

—43 

—90 

21  468 

—  6  15  53 

— i.ieoi 

.5443 

—.1301 

— f»J2650 

S9i^ 

3 

Y  Libne 

+67 

—  1 

15  24.9 

+10  48  44 

+0.5961 

.6436 

-.1186 

-9.3940 

1 

3 

i;  Librao 

6 

+75 

+34 

19  324 

—  9  11  35 

+1.0995 

.6436 

—.1135 

—0.4199 

JX44  ; 

4 

48LibnB 

n 

—44 

—90 

2  24.0 

—  2  33    1 

—1.1246 

.5436 

—.1047 

— O.3804 

sitri  1 

4 

49  Libras 

+74 

+48 

3  25.6 

—  1  33  22 

+1.2184 

.5436 

—.1034 

—9.4440 

ifl^S  • 

4 

tp  Ophinchi 

5 

+25 

—33 

18  16.9 

—11  10  16 

+0.0298 

.543!) 

-.0834 

— 9.44e7 

ji^ai 

4 

24Scorpu 

5 

+73 

+19 

23  17.4 

—  6  19  18 

+0.9C64 

.5441 

—.0764 

—0.4777 

XTUS  ' 

5 

B.  A.C.  5695 

6 

—10 

—75 

6  17J2 

+  0  27  11 

—0.6715 

.5444 

— .r663 

—945,-6 

i^l5 

5 

B.A.C.  5771 

^i 

+21 

—35 

12    9.8 

+  6    836 

—0.0074 

.5447 

— .0E61 

—9.4765 

jfTue 

5 

B.A.C.  5839 

^ 

+14 

—41 

17  46.3 

+11  34  26 

— 0.1«57 

.5447 

— .C4t9 

— !».480^ 

J»79l 

6 

B.A.C.  6060 

4 

+54 

—  3 

11    5.8 

+  4  20  46 

+0.5555 

.5453 

-.1226 

-9J5C7e 

J  763 

7 

B.A.C.  6267 

6 

—18 

—79 

2  32.5 

—  4  42    4 

—0.5987 

.5458 

+.0017 

— 0.4fe70 

i,7t6 

7 

B  A  C.  ®87 

6 

+43 

-10 

3  35.8 

—  3  40  47 

+0.4342 

i>458 

+.0033 

— 95083 

iW2 

7 

B.A.C.  6292 

6 

+60 

+  2 

4    8.7 

—  3    858 

+0.6365 

£458 

+.0040 

—9-5123 

.!«757 

7 

B  A.C.  6293 

6J 

+12 

—39 

4  11.7 

—  363 

-0.G709 

.5458 

+.0040 

-9.4980 

il773 

7 

B.A.C.  6294 

6 

+20 

—30 

4  12.4 

—  3    521 

+0.0846 

.5458 

-♦-.0041 

—9.5012 

J  770 

8 

e'  Sagiuarii 

4 

+31 

—23 

4  25.6 

—  3  38  31 

-»-OJS028 

.5460 

+.C419 

-9.4921 

SJ790 

6 

1^  Sagittarii 
B  A.C.  6658 

6J 

+71 

+  7 

4  29.5 

—  3  34  45 

+0.7110 

.5460 

+.0490 

—9.5025 

SJITSd 

8 

6 

+72 

+21 

7  30.4 

—  0  39  33 

+0.9247 

.545!» 

+.0466 

—9.5042 

.1^766 

6 

e'  Sagittarii 

6 

—38 

—90 

13  39.3 

+  5  17  36 

—1.0035 

M^6 

+.0558 

— 9.45r,6 

J«I5 

8 

«*  Sagittarii 
B.A^.6992 

5 

—50 

—90 

14  31.7 

+  6    8  19 

— l.i:W7 

.6456  +.0572 

—9.4515 

«ei9  . 

9 

6i 

-51 

—00 

9    5.0 

+  0    6  13 

—1.1749 

.5454 

+.0839 

—9.4165 

S»45 

\f 

/f  Caprioor. 

3 

—50 

—90 

9  11.8 

+  0  12  49 

—1.1690 

.5454 

+.0840 

—0.4184 

il845  ' 

9 

B  AC.  7063 

6 

—  1 

—65 

13  35.8 

+  4  28  27 

—0.456:1 

.5451 

+.0904 

—9.4267 

i«39 

9 

T*  Capricor 

6 

+24 

—35 

17    7.4 

+  7  53  21 

-0.0107 

.5449 

+.0950 

—9.4216 
-9.4245 

SfSST 

9 

T*  Capricor. 
B.A.d  7145 

5 

+18 

—42 

18    3.8 

+  8  48    1 

—0.1246 

.5449 

+.0962 

^'841  ■ 

9 

6i 

+74 

+49 

18  39.7 

+  9  22  45 

+1.2235 

.5449 

+.0972 

—9.4566 

.9815 

10 

SAquarii 

6 

—42 

—90 

4    9.1 

—  5  25  49 

—1.1158 

.5445 

+.1004 

—9.3700 

sm7 

10 

9  Aqnarii 

6 

—  2 

—70 

4  44J2 

—  4  51  49 

—0.5240 

.5444 

+.11(K3 

— 9.3r?49' 

4*68 

10 

.18  Aquarii 

6 

+36 

—27 

15  59.6 

+  6    2  19 

+0.1396 

.5439 

+.1240 

— 9.3bb3 
— 9J116!> 

iwa 

11 

I  Capricor. 

H 

+28 

—36 

2  56.9 

—  7  21    2 

—0.0306 

.54.36 

+.1363 

il904 

11 

B.A.a  7620 

6 

—  8 

-87 

6  25.7 

—  3  58  51 

—0.6806 

.6436 

+.1401 

— Ojn78 

iWO 

11 

«>  Aqnarii 
B.A.a  7774 

6 

+79 

+32 

14  42.5 

+  4    226 

+1.0952 

.5435 

+.148B 

-9J9984 

.9912 

11 

6 

+12 

--66 

17  51.0 

+  750 

— 0.34!>9 

.5435 

+.1511 

— 9J«S4 

iWCW 

12 

67  Aqnarii 

6 

+  4 

-69 

6  47.0 

—  4  23  20 

—0.5246 

.54:)6 

-»-.1619 

—9.1243. 

.9961 

12 

X  Aqnarii 

4 

+82 

+17 

11  22.4 

+  0    3  28 

+0.9012 

.5437 

+.1653 

-0.1584 

JCIS4 

12 

78  Aqnarii 

6 

+80 

+  3 

12  202 

-H059  29 

+a6693 

.5439 

+.1658^ 

— aiauQ 

J99G8 

12 

81  Aqnarii 

6 

+82 

+30 

15  40.8 

+  4  13  46 

+1.0799 

.5441 

+.1681 

— 9J3IS 

<mo 

12 

82  Aqnarii 

6 

+79 

+  2 

16  14.6 

-^4  46  32 

-f^.6536 

.5441 

+.1684  —9.1096 

.9965 

12 

a  Aqnarii 
96  Aquarii 
B.A.C.  8134 

^ 

+84 

+29 

22    0.3 

+10  21  23 

+1.0622 

.5444 

+.171!>^  —9.0708 

ilUTO 

13 

5 

+67 

—  6 

0  28.7 

—11  14  56 

+0.5116 

.5446 

+.1734  — 9X)W«^ 

+.17381—8.11731! 

i«77 

13 

A 

+45|  —23 

1  27J2 

—10  18  13 

+0.1998 

0.5446 

OiStfl 

OCCULTATIONS,    1867. 


445 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

rHE  YEAR  1867. 

4 

Umitlnc 
PaimlMft. 

Waah- 
faiftnn 

At  WMUDftoa  Mma  TUm  of  CoaJoBetkni.                   | 

IlMtet> 

Start  Num. 

2 

UBta 

ii 

m^  v^is    V   mMW^m^^^ 

6 

North- 

OTD. 

flooth- 
oro. 

—  9 

Tlnwof 
6' 

^ 

T 

P' 

^ 

•Id2> 

om2) 

>   8«pt.l3 

20  Pbciaro 

+64 

h    m 
14  23.7 

h    m    f 
+  2  13  45 

+0.4648 

0.5460 

+.1793 

—8.7850 

9.9992 

13 

B.A  C.  8365 

6* 

+11 

-62 

22  41.7 

+10  16    2 

—0.4305 

.5470 

+.1815 

-8.3339,9.9999 

14 

iOCed 

6 

+90 

+23 

9    4J> 

—  3  41    2 

+0.9806 

.5489 

+.1829 

—8.1344  0.0000 

15 

77  Pwci.  pr. 

7 

—14 

—86 

3  42.5 

—  9  39    7 

—0.8543 

.5531 

+.1810 

+8.^652!  9.9988  1 

15 

B.A.C.  406 

6J 

+90 

+  8 

11  38.9 

—  1  58  21 

+0.7485 

.5556 

+.1786 

+8.8476 

4)989 

15 

M  Piwnam 

H 

+28 

—41 

15    5.7 

+  1  21  41 

—0.1227 

.5564 

+.1772 

+8.9784 

.9980  ' 

15 

B  AC.  481 

6 

—43 

—83 

17  49.7 

+  4    0  14 

—1.2100 

.5574 

+.1759 

+9.0839 

.9J68 

16 

64  Oti 

6 

+71 

—  2 

10    2.0 

—  4  2a    0 

+0.5488 

.562!) 

+.1660 

+9.1 408 

.9958 

16 

••  Ccti 

^ 

+58 

—11 

10  46.2 

—  3  37  21 

+0.3856 

.5632 

+.1654 

+9.1555 

.9955 

16 

B  A.C.  728 

4 

—20 

—80 

15  22i2 

+  0  49  17 

—0.9391 

.6649 

+.1615 

+92495 

.9930 

16 

B.A.C.  741 

n 

+53 

—14 

15  57.2 

+  1  23    6 

+0.3121 

.5651 

+.1612 

+91997 

.9945 

16 

5  Artetis 

+  2 

-71 

16    51 

+  1  3D  41 

—0.5928 

.6651 

+.1611 

+9.2401 

.9933 

16 

B.A.C.  755 

6 

+12 

-^7 

16  57.5 

+  2  21  19 

—0.4078 

.5653 

+.160:3 

+9.2382 

.9934 

16 

BA.O.  830 

6 

-+65 

—  4 

23  59.5 

+  98  49 

+0.4818 

.5683 

+.1536 

+9iM71 

.9931 

17 

38  Arietls 

5 

—35 

—78 

1    3.5 

+10  10  32 

—1.1207 

.5686 

+.1527 

+9.3138 

.9906 

17 

H  Ceti 

4 

+90 

+60 

1    4.5 

+10  11  33 

+1J2880 

.5687 

+.1527 

+9J2200 

.9939 

17 

B  A.C.  987 

6> 

+29 

-34 

12  41.1 

—  2  36  15 

—0.0931 

.5736 

+.1397 

+9.3368 

.9895 

17 

/Tanri 

4 

+90 

+40 

21     9.0 

+  5  33  34 

+1.1097 

.5769 

+.l2i)l 

+9.3346 

.981)6 

18 

\V»i.IlL1085 

8J 

+74 

+  5 

11  23.4 

—  4  45  53 

+0.5623 

.5825 

+.1085 

+9.4033 

.9856 

Id 

Wcis.  IV.  24 

9 

+80 

+  9 

14    3.8 

—  2    8  31 

+0.6187 

.5837 

+.1042 

+9.4098 

.9852 

18 

T^l.  7753 

n 

+29 

—31 

14    8.7 

—  2    3  49 

—0.0987 

.5838 

+.1041 

+9.4296 

.9837 

18 

B.A  C.  1281 

7 

—12 

—74 

14  11.4 

—  2    1  13 

-0.8102 

.5838 

+.1040 

+9.4482 

.9822  ' 

18 

Kumk.  11U3 

7 

+49 

-12 

14  15.4 

—  1  57  2:1 

+0.2382 

.5838 

+.1039 

+9.4208 

.9844  1 

18 

Unmk.  1108 

9 

+90 

+33 

14  42.3 

—  1  31  29 

+0.9885 

.5839 

+.1030 

+9.4012 

.!«.58  ' 

18 

Ramk.  1123 

H 

+90 

+43 

15  3dS) 

— 0  44  35 

•+1J076 

.5843 

+.1016 

+9.4002 

.9858 

19 

48TAari 

6 

+85 

+11 

16  11.3 

—  0    542 

+0.6545 

.5845 

+.1007 

+9.4148 

.9848 

18 

liamk.  1136 

6 

+27 

—33 

16  36.!) 

+  0  19    0 

—0.1371 

.5847 

+.1000 

+9.4372 

.9831 

18 

/  Tunri 

4 

+76 

+  7 

17  52.1 

+  1  31  25 

+0.5777 

.5852 

+.097J) 

+9.4215 

.9843 

13 

55  Tiiari 

7 

+86 

-44 

17  54  1 

+  1  33  18 

—0.3338 

.5852 

+.0978 

+9.4456 

.9824 

IS 

58TAiiri 

6 

+90 

+48 

18  13J2 

+  1  51  43 

+1.1535 

.5853 

+.0973 

+9.4065 

.9854 

18 

Romk  1163 

8 

+  3 

-61 

18  34.9 

+  2  12  34 

—0.5610 

.5855 

+.0967 

+9.4530 

i)818 

18 

Wi'i.  IV.  286 

8 

+90 

+65 

19    6.7 

+  2  43  12 

+15717 

.5857 

+.0958 

+9.4056 

.9855 

18 

•»«Tiuiri 

4 

—57 

—73 

19    8.6 

+  2  45    0 

—1.2621 

J>857 

+.0957 

+9.4715 

.9801 

18 

63T«ari 

6 

+  H 

—53 

19  21.7 

+  2  57  38 

—0.4631 

.5857 

+.0953 

+9.4524 

.9818  1 

18 

B.A.C.  1351 

6J 

+17 

—43 

19  23.2 

+  259    3 

— a3095 

.5858 

+.0953 

+94486 

.9821  I 

•    18 

a»Tftnri 

6 

—37 

—73 

19  37.8 

+  3  13    8 

-1.1189 

.5859 

+.0949 

+9.4692 

.9803 

18 

Lai.  8249 

n 

—28 

—71 

19  44.9 

+  3  19  59 

-0.7371 

.5859 

+.0947 

+9.4602 

.9811 

18 

Ul.  8^6 

8 

+  4 

—58 

19  47.5 

+  322  26 

—0.5351 

J>857 

+.0946 

+9.455:1 

.9816 

18 

7J  Tauri 

7 

+66 

+  2 

2d  18.0 

+  3  51  51 

+0.4736 

.5859 

+.0938 

+9.4:105 

.9836 

18 

Lai.  8311 

8 

+90 

+129 

20  30.1 

+  4    3  29 

+0.9143 

.5859 

+.0935 

+9.4192 

.9845 

18 

Ramk.  1188 

6J 

+90 

+29 

20  30.3 

+  4    341 

+0.9156 

.5859 

+.0936 

+9.4192 

.9845 

18 

Ramk.  1189 

+10 

—51 

20  36.3 

+  4    9  30 

-0.4312 

.5860 

+.0933 

+9.4546 

.9816 

18 

71  T«nri 

6 

+90 

+23 

20  36.5 

+  4    9  38 

+0.8293 

.5860 

+.0933 

+9.4218 

.9643 

18 

Ramk.  1192 

-28 

—73 

20  39.3 

+  4  12  18 

-0.7335 

.5860 

+.0932 

+9.4622 

.9809 

18 

Ramk.  1198 

6 

+90 

+32 

20  55.3 

+  4  27  46 

+0.9650 

.5861 

+.0928 

+94191 

.9845 

18 

Ramk.  1230 

+90 

+28 

21    7.7 

+  4  39  44 

+0.9030 

.5862 

+.0925 

+9.4211 

.9843 

]8 

Ramk.  1203 

+47 

—13 

21  25.8 

+  4  57    8 

+0.2032 

.5863 

+.0920 

+9.4404 

i)828 

18 

75  Tauri 

6 

+43 

—16 

21  28.4 

-h  A  59*36 

+0.1484 

.5863 

+.0919 

+9.4419 

.9827 

IS 

d»  Taari 

4h 

+74 

+  7 

21  31.8 

+  5    353 

+•.5567 

.5863 

+.0919 

+94314 

.9836 

18 

a'Tanri 

4 

+85 

+12 

21  34i2 

+  5    5  10 

+0.6534 

.5864 

+.0918 

+9.4289 

.9837 

18 

Romk.  1210 

+57 

-  4 

21  41.9 

+  5  13  38 

+0.36.'>7 

.5865 

+.0915 

+94.367 

smi 

18 

Romk.  1212 

6 

—27 

—73 

21  48.9 

+  5  19  23 

-1.0340 

.5867 

+.0913 

+94721 

.9800 

18 

80  Taari  nr. 
B.A.C.  \i&l 

6 

+90 

+31 

22  11.5 

+  5  41    6 

+0.94:® 

.5868 

+.0907 

+9.4226 

i)842 

18 

5 

+59 

—  2 

22  21.1 

+  5  50  22 

+0.:}893 

.6869 

+.0904 

+94377 

.9830 

18 

81  Tauri 

3, 

+90 

+28 

22  24.1  +  5  53  16 

+0.9053 

0.5869 

+.0903 

+9.4242 

9il841 
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ELEMENTS  FOB  FACn.ITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND   STARS  BY  THE  MOON,  FOtt  THE  YEAH  0X7, 

1 

Umiting 
PanOtolt. 

Wuh- 
ingtiia 

▲t  VTaahlDgtOQ  Bfeaa  Time  of  Coojooettoa. 

! 

Date. 

Star's  Nam*. 

9 

M«an 

^ 

B.A.C.  1304 

1 

7 

North- 
em. 

South- 
era. 

c 

0 

Time  of 

h    m 
22  26^ 

ff 

r 

P' 

q" 

■faoll 

eoe  D 

86^18 

-1-63 

h     ro    p 
+  5  55  51 

+0.4382 

0.5869 

+.0902 

+9.4367  9:9631    1 

18 

litimk.  1227 

7 

+90 

+22 

22  41.7 

+  6  10  15 

+0.8035 

.5870 

+.08118 

+9.4276 

i)»?38 

18 

85  Tauri 

6 

-4-90 

+21 

22  54.1 

+  6  22    8 

+0.7841 

.5871 

+.U895 

+9.42e6 

il8:)8 

18 

Rnmk.  1232 

+37 

—22 

23    6.1 

+  6  3:)  43 

+0.0:)82 

J>871 

+.0893 

+9  4485 

i)822 

18 

Kamk.  12.» 

—53 

—73 

23  12.0 

+  639  24 

—1.2408 

.5872 

+.0890 

+94799 

i)792 

18 

Rumk.  1235 

+86 

+13 

23  18.0 

+  6  45    9 

+0.6500 

.6872  +.0889 

+9.4329 

i)634 

18 

B.A.C.  14  :6 

7 

-hTy^ 

—  4 

23  38.1 

+  7    4  30 

+0.3623 

;>872  +.08rfJ 

+9.4414 

i)e27 

18 

Rnmk.  1238 

10 

+47 

—13 

23  58.5 

+  7  24    7 

+0.1998 

Ai73 

+.0876 

+9.4463 

i!e23 

11) 

Lnl.  8599 

9 

—31 

—73 

0    2.5 

+  7  27  57 

— 1.(16«)2 

.5873 

+.0875 

+9.4774 

i»7!i5 

lU 

Wcl  IV.  549 

H 

+90 

+59 

0    2.7 

+  7  28  14 

+1J2306 

AJ73 

+.0O75 

+9.4193 

i)845 

11) 

UI.  8610 

8 

+19 

—40 

0  10.6 

+  7  35  46 

-0.28:15 

.5873 

+.0873 

+9.4589 

sm% 

11) 

Lai.  8613 

8 

+  7 

-54 

0  119 

+  7  37    1 

-0.4879 

.5873 

+.0H72 

+9.4640 

i18ll8 

11) 

a  Taari 

1 

+49 

—10 

0  34.6 

+  7  68  54 

+0.2424 

.5875 

+.0866 

+9.4466 

i«3 

19 

89  Tauri 

7 

+90 

+22 

1  30.9 

+  8  53    8 

+0.8067 

J>878 

+.0849 

+9^340 

il«33 

ID 

0^  Tauri 

5i 

+90 

+42 

1  56J2 

+  9  17  27 

+1.0762 

.5880 

+.0842 

+9.4278 

i)838 

19 

o«  Tauri 

H 

+90 

+33 

1  58i) 

+  920    1 

+0.9609 

.5880 

+.0641 

+9.4310 

iW36  , 

19 

Rnmk.  1241 

+58 

—  3 

2  13.6 

+  9  34  14 

+0.:)641 

.5881 

+.0837 

+9.4471 

i«o 

19 

liumk.  1243 

8 

+5!) 

—  2 

2  265 

+  9  46  a5 

+0.3878 

.5882 

+.0833 

+!).446!> 

il«23 

19 

Rnmk.  1246 

7 

+  7 

—54 

2  53.5 

+10  12  37 

-0.4921 

.6883 

+.0825 

+9.4eU7 

i«t5  . 

19 

Rumk.  1247 

+48 

—11 

2  53i) 

+10  12  57 

+Oi2270 

.5884 

+.0825 

+9.4520 

J3Q\9 

19 

Rumk.  1254 

H-51 

—  8 

3    9.6 

+10  28    8 

+05716 

.5884 

+.C812 

+9.4514 

.9619 

19 

Rumk.  1255 

+90 

+36 

3  10.8 

+10  29  16 

+0.9975 

.5885 

+.0021 

+9.4327 

,    .9834 

19 

r^.8852 

94 

+15 

—44 

3  29.1 

+10  46  5:) 

—0.3469 

.5886 

—.0813 

+9.46r3 

il805 

19 

Rumk.  1263 

9 

+90 

+34 

4    6.9 

+11  2:1  12 

+0.9766 

.5887 

+.0804 

+9.4352 

ii632 

19 

Rumk.  1268 

4 

+90 

+48 

4  42.3 

+11  57  22 

+1.1497 

.5890 

+.0792 

+9.4319 

i)835 

19 

Rumk.  1283 

7 

+69 

+  6 

5  51.2 

—10  56  25 

+0.5110 

.5892 

+.0772 

+9.4508 

.9620 

19 

Rumk.  1294 

+90 

+37 

6  44.3 

—10    5  15 

+  1.0C6:) 

.5898 

+.<i7C6 

+9.4:e)H 

J«29 

19 

Rumk.  1299 

n 

+  8 

—52 

7    8.5 

—  9  41  57 

—0.4727 

5899 

+.0750 

+9.4772 

J9f7\^ 

19 

Humk.  1300 

+11 

—48 

7  lOS) 

—  9  39  41 

—0.4162 

.5899 

+.0750 

+9.4759 

-••796 

19 

B.A.C.  1526 

6 

+48 

—10 

9  25.7 

—  7  29  55 

+05228 

.5903 

+.0705 

+9.4645 

j&dur 

19 

m  Tauri 

H 

—31 

—72 

13  29.7 

—  335    9 

—1.0512 

.5924 

+.C630 

+9500G 

smo 

19 

111  Tauri 

6 

+75 

+11 

2a  28.0 

+  3    7  10 

+0.5686 

.5936 

+.0497 

+9.47» 

.otno 

19 

115Taun 

H 

+36 

—18 

21  35i) 

+  4  11  38 

+0.0272 

.5938 

+.0476 

+9486.t 

.9786 

19 

117  Tauri 

6 

+90 

+24 

21  56.9 

+  4  32  44 

+0.7746 

.5940;  +.0470 

+!».4690 

J^O 

19 

119  Tauri 

H 

+  4 

-54 

23  37  J 

+  693 

—0.5365 

.5943 

+.0436 

+95013 

.9770 

19 

B.A.C.  1728 

6J 

+90 

+42 

23  39.9 

+  6  11  44 

+1.0252 

.5943 

+.0435 

+9.4648 

iW07 

20 

120  Tauri 

6 

+  8 

—48 

0    95 

+  6  39  55 

-4).4e28 

.5943 

+.0428 

+95001 

.!>77| 

2» 

122  Tauri 

6 

+90 

+49 

1  37.1 

+  8    4  28 

+1.1056 

.5!»48 

+.0397 

+9.4648 
+9.4823 

SkM 

20 

130  Tauri 

6 

+71 

+11 

5  48.1 

—11  54  10 

+0J^0 

.5957 

+.0314 

.!IT9D 

20 

B.A.C.  1930 

6* 

+90 

+22 

12    3.8 

—  553    0 

+0.6944 

.51-66 

+.0189 

+9.4820 

JUI7W 

20 

71  OrionU 

^ 

—12 

—71 

16  49.3 

—  I  18  33 

—0.7927 

A073 

+.0091 

+95]6!» 

S7o\ 

21 

26  Geminor. 

5 

+82 

+18 

3  54.9 

+  9  21  16 

+0.6243 

.5J)80 

—.0136 

+9.4846 

J  788 

21 

I  Gominor. 

3 

+90 

+62 

18  16.6 

— 0  50  27 

+  15218 

jil»76  —.0427 

+9.46)3 

ilCll 

21 

B.A.C.  2432 

6* 

—  2 

—63 

20  14.9|  +  1     3  14 

—0.6318 

-'MI76 

—.0467 

+»5lfiO 

i)7e» 

2:^ 

/Geminor. 

6 

+10 

—47 

2  52.1 

+  7  25  10 

—0.4287 

J5iS6o 

-.0599 

+0.4893 

.9763 

22 

1  Cancri 

6 

+90 

+33 

10    0.0 

—  943  2i 

+09436 

.5.954 

—.0736 

+O.4440J 

3S9S 

22 

3Cancri 

6 

—  6 

—72 

11  30.7  —  8  16  15 

-0.7M7 

.5953 

—.0766 

+9482; 

JSTltO 

22 

5  Cancri 

6 

+42 

—16 

11  49.1  —  7  58  32 

+0.1237 

5951 

—.0771 

+9.4614 

S»10 

22 

B.A.C.  2731 

6J 

—  8 

—73 

15  16.3;  —  4  39  1!) 

— 4».7437 

.5944 

—.0833 

+9.4758 

J*796 

23 

54  Cancri 

6i 

—13 

—74 

8    9.4  +11  35  28 

—0.8272 

5899 

-.1125 

+9.4360 

.9832 

23 

o>  Cancri 

6 

—36 

-74 

10  43.8  —  9  55  57 

—1.1115 

5890 

—.1168 

+9.4358 

.9632 

24 

i  Lconis 

6 

+90|  +31 

1  21.0  +  4    8  42 

+1.0079 

5841 

— .137!> 

+0.3137 

StniS 

24 

18  LeonU 

6 

+12,  —54 

7  28.4  +10    2  40 

—0.4030 

5818 

—.1461 

+9.3326^ 

SS37 

24 

B  A.C.  3345 

6 

+29   —35 

7  58.7  +10  31  48  —0.0937 

5818 

—.1466 

+9.31JM 
+9566^ 

sm4 

24 

A  Leoni« 

5 

+34    —31 

16  43i),  —  5    1  58  — 0.0U77 

05785 

—.1566 

a!l983 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  0CCULTATI0N8  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

1 

Limiting 
Parallels. 

Wash- 
logtim 

At  Waahingtoo  Mean  Time  of  Coojooctton. 

Ikili. 

8tar*i  Num. 

3 

M«aji 

1 

•'^■■fc  ^  •••^■■^^»» 

North- 
em. 

Sottth- 
«m. 

Time  of 
h    m 

IT  . 

r 

y 

q" 

^ 

eoaX> 

r* 

^ 

h    m    f 

1  8eptd4 

B.A.C  3538 

6J 

H-361  —301 

22  57.1 

+  0  57  54 

-+-0.0297 

05762 

—.1628 

+95235 

9.9938 

25 

44  Leon  IN 

6 

-+-34 

—32 

0  15.9 

+  2  13  55 

—0.0096 

5758 

—.1640 

+9J2156 

sm\ 

25 

B.A  C.  3562 

H 

-+-33 

—3,3 

0  25.0 

+  2  22  411—0.0232 

5754 

—.1643 

+9.2151 

smi 

2^5 

45  Leonis 

6 

—40 

—80 

1  18ii 

+  3  13  56 

—1.1760 

5754 

—.1649 

+92580 

.9928 

'          25 

(i  LconU 

4 

—32 

—80 

3  34.0 

+  524  56 

-1.0957 

5744 

— .167i 

+9iW92 

.9934 

25 

4dLeonit 

6 

-4-90 

+39 

4  27.8 

+  6  16  55 

+1.1463 

.5741 

-.1679 

+9.1234 

.9961 

25 

49  I^eonis  pr. 

6 

-+-  3 

—70 

4  33.1 

+  6  21  58  —0.5790 

5740 

—.1679 

+9.2092 

.9942 

25 

37  8ext«nti!i 

6 

-4-90 

+  18 

9  25.8 

+11     4  20 

+0.8784 

5723 

—.1718 

+9.0903 

.9967 

25 

c  I.ieonis 

5 

-+-35 

—32 

15  55.5 

—  6  39  31 

+0.0116 

.5700 

—.1762 

+9.0742 

.9969 

29 

94  Virginis 

6 

-«-40 

—27 

5  45.9 

+  4  19  33 

+0.1360 

5508 

—.1646 

—9.1571 

4)955 

2!) 

95  Vii^inid 

6 

+68   —  4 

5  58.1 

+  4  31  20 

+05487 

.5508 

—.1644 

-9.1786 

4>950 

2i) 

X  VirfpnU 

4J 

H-81    -1-33 

8  52.9 

+  7  20  28 

+1.1094 

.5504 

-.1620 

-9.2245 

.9938 

30 

•*  Libras 

6 

-1-25 

—40 

4  36.6 

+  2  26    2 

—0.0914 

5492 

— .14:«) 

—9  2942 

.9914  1 

30 

|«J,lhnB 

6 

—13 

-90 

5  45  1 

+  3  32  24 

-0.7716 

5490 

—.1418 

—9.2755 

.9921  : 

3i» 

1 

18  LibnB  pr. 

6) 

—47 

—90 

6  46.9 

+  4  32    9 

—1.2003 

5490 

—.1407 

—95650 

i)925 

OeL     1 

Y  Libne 

^ 

-4-62—4 

0  10.5 

—  237  45 

+0.5437 

5484 

-.1203 

—9.3940 

.9662 

1 

t]  Libne 

6 

-4-751  .+-2JJ 

4  14.6 

+  1  18  33 

+i.04:w 

.5484 

—.1151 

—9.4199 

.J)844 

1 

48  Libre 

H 
^ 

—48'  —90 

11    0.6 

+  7  51  30 

—1.1727 

.5482 

—.1062 

—9.3804 

.IW71 

1 

49  Libra 

-4-74i  -+-40 

12    1.4 

+  8  50  21 

+1.158.5 

.5481 

—.1048 

—9.4440 

.9825 

2 

fp  Ophiuchi 

5 

-f22 

-36 

2  41.5 

—  0  57  51 

—0.0291 

.5478 

—.0842 

—9.4486 

iW21 

2 

24  8cnrpii 

5 

-f73 

+15 

7  38.5 

+  3  49  38 

+0.8422 

5478 

—.0769 

—9.4777 

.9795  i 

2 

B.A.C.5605 

6 

—13 

—82 

14  33.8 

+10  31  37 

—0.6315 

5475 

-.0666 

—9.4556 

.9815 

2 

B.A.C.  5771 

^ 

-hl7 

— 3J) 

20  2:10 

—  7  50  23 

-0.(»716 

5474 

—.0578 

-9.4765 

.9796 

3 

B.A  C.  5839 

6 

-+-1I 

—45 

1  566 

—  2  27  2!» 

—0.1706 

.  5473 

— .04!I5 

—9.4808 

.9791 

3 

B.A.C.606a 

4 

■+-48    -  7 

19    9.3 

—  9  47  55 

+0.4855 

5465 

—.0228 

—95076 

.9763 

B  AC.  6267 

6 

—22 

—88 

10  33.0 

+  5    6  13 

—0.6691 

.5458 

+.0016 

—9.4871 

.9785 

B  AC.  6287 

6 

-4-38 

—14 

11  36.3 

+  6    7  26 

+0.3625 

5458 

+.0032 

-9.5083 

.9762 

B.A.C.  62il2 

6 

-h53 

—  2 

12    9.1 

+  6  39  12 

+05647 

5458 

+.0039 

-$)5123 

srrb7 

B  A.C  e2J3 

^ 

-+-  8 

-43 

12  12.1 

+  6  42    9 

—0.1421 

.545t5 

+.0039 

—9.4980 

.9773 

B.A.C.  6294 

6 

+16 

—34 

12  12.8 

+  642  50 

+0.0133 

5458 

+.0040 

-95012 

J)770 

5 

cf  Sii$nttarii 

5 

-4-71 

-4-60 

10  28.5 

+  4  15  59 

+15586 

.5441 

+.0388 

—9.5166 

.9752 

5 

if^  Sagiuarii 

4 

-h27 

—27 

12  27.5 

+  6  11  10 

+0.i:W5 

5441 

+.0418 

— 9.4!>21 

i)780  1 

5 

()*  SaiHttArii 
B  A.C.  6658 

5i 

-4-63 

+  2 

12  31.4 

+  6  14  57 

+0.63HCJ 

5441 

+.0419 

—9.5026 

.9768  1 

5 

6 

-4-72 

+16 

15  33.0 

+  9  10  47 

+0.8529 

.5439 

+.0465 

—9.5042 

J)766 

5 

e*  Sdgiuarii 

6 

—44 

—90 

21  43.4 

—  8  50  32 

—1.0762 

5434 

+.0557 

—9.4556 

i)815 

5 

ft'  Sagittarii 

5 

—58 

—90 

22  36.0 

—  7  59  34 

—1.2064 

5431 

+.0570 

-9.4515 

.9819 

6 

/»  Capric-or. 

3 

—60 

— 9t) 

17  22.5 

+10  U  21 

— I.23i>9 

5421 

+.0841 

—9.4184 

.9845 

6 

B  A  C.  7063 

6 

—  4 

—71 

21  48.3 

—  9  31  16 

— 0.,5252 

.5418 

+.0900 

—9.4267 

i)839 

7 

T*  Capricor. 

6 

-4-21 

—3!) 

1  21.3 

—  6    4  53 

—0.0781 

5416 

+.0946 

-9.4296 

.9837 

7 

T*  Capricor. 

5 

+14 

-46 

2  18.2 

—  5    9  50 

—0.1920 

5416 

+.0959 

—9.4245 

D841 

7 

B  A.C.  7145 

6J 

+74 

+40 

2  54.3 

—  4  34  50 

+1.1577 

5415 

+.0968 

—9.4.556 

.9815 

7 

8  Aqaarii 

6 

-49 

—90 

12  27.8  +  4  40  39 

—1.1814 

.5411 

+.1092 

—9.3701 

.9877  : 

7 

9  Aqnarii 

6 

—  6 

—76 

13    3.1i  +  5  14  53 

—0.5887 

.5411 

+.1099 

—9.3850 

.9868 

8 

18  Aqimrii 

6 

+33 

-30 

0  23.1  —  7  46  19 

+0.0799 

5409 

+.1241 

—9.3663 

.9879 

8 

X  Capricor. 

H 

+^ 

—39 

11  24.5  +  2  54  23 

—0.0854 

5408 

+.1363 

-9.3169 

.9904 

8 

B.A.C.  7630 

6 

—11 

-90 

14  54.3 

+  6  17  41 

—0.73.37 

5409 

+.1398 

—9.2779 

.9920 

8 

e*  Aqaarii 

6 

+79 

+28 

23  13.5!  —  9  38  45 

+1.0462 

.5412 

+.1480 

— 9.2JJ85 

i)912 

9 

B.A.C.  7774 

6 

+10 

—58 

2  28.6  —  6  29  28 

—0.3811 

5414 

+.1512 

-9.2264 

.9937 

9 

67  Aqnarii 

6 

+  1 

—74 

15  20i>  +  5  58    2 

—0.5778 

.5421 

+.1620 

-9.1243 

i)96l 

9 

1  Aquarii 

4 

+82 

+15 

19  55.9 

+10  24  53 

+0.8644 

5427 

+.1656 

—9.1584 

.9954 

9 

78  Aqaani 

6 

+75 

0 

20  53.8 

+11  20  55 

+0.6206 

5427 

+.1663 

—9.1.383 

smo 

10 

81  Aqnarii 

6 

+82    +26 1 

0  14.2  —  9  24  56  +1.03:M) 

.5431  +.1686 

—9.1308 

s>im 

10 

82  Aquttrii 

6 

.-^  8 

-64 

0  48.U  —  8  52  14 

—0.4603 

5434 

+.1690 

-9.03!  M) 

sm4 

10 

if  Aqaarii 

I 

+84 

+26 

6  33.0  —  3  18    2 

+1.0323 

.5441 

+.1727 

—9.0708 

.9970 

10 

96  Aqaarii 

+65 

—  8 

9    1.0,-0  54  45 

-+-0.4853  0.5446 

+.1741 

—0.0079 

9.9977 
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ELEMENTS  FOR  FACILITATING  THE   CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 


Dftte. 


Oct. 


10 
ID 
11 
11 
11 

12 
12 
12 
13 
13 

13 
13 
13 
13 
14 

14 
14 
14 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 


Star'i  Mum. 


B.A.C.  8134 
23  Pisciam 
B.A.C.  8365 
44  Piscium 
10  Ceti 

77  Pisci.  pr. 
B.A.C.  408 
.M  Pisciam 
B.A.C.  481 
64  Ceti 

S'CotI 
B  A.C  728 
B.A.C.  741 
c  Arictis 
B.A.C.  755 

B  A.C.  830 
38  ArieiH 
B  A.C.  987 
/"Taiiri 
■\Vei.IlL1085 

Weis.  IV.  24 
Lril.  7753 
B.A  C.  I2S1 
Uumk.  1103 
Rurak.1108 

Ramk.  1110 
Rumk.  1123 
48  Trturi 
Hurak.  1136 
Y  Tauri 

55  Tanri 
58Tftari 
Rumk  1161 
Rumk.  1163 
a'  Tauri 

63  Tanri 
B  AC.  1351 
S*  Taiin 
Lai.  8249 
Lai.  8256 

7.)  Tanri 
Lai.  8311 
Rumk.  1188 
Rumk.  1189 
71  Tauri 

Rumk.  1192 
Rumk.  1196 
Rumk.  1200 
Rumk.  1203 
75  Tauri 

d»  TauH 
/»«  Taun 
Rumk.  1210 
Rumk.  1212 
Rumk.  1214 


• 

2 

I 

a 

6 

7 
6V 

4; 

6 
6\ 


6 


6 
5 

f 

0 

I' 
7 

9 


I' 

6 
4 

7 
6 

8 
4 

6 

f 

7 

8 

6J 


Limiting 

ParalleU. 


North- 
ern. 


+44 
-4-63 

+11 
-^2 

+tf2 

-12 
+9J 
+3) 
—37 
+76 

+62 
—15 
+67 
+  5 
+16 

+71 
-28 
+34 
+9a 
+84 

+90 
+35 

—  6 
+55 
+90 

—63 

+90 
+90 

+3:i 

+88 

+22 

+90 
—52 
+  9 
—40 

+15 
+23 
—27 

—  1 
+10 

+75 
+90 
+90 
+16 
+90 

—  1 

+90 
+90 
+54 
+49 


South- 
em. 

—25 
—10 
-62 
—89 
+  2 

-86 
+  9 
—3) 

+  1 

—  8 
— 8J 
—11 
— oa 
-^ 

—  1 

—78 
—30 
+47 
+10 

+14 
—25 
—73 

—  7 
+40 

—73 
+52 
+17 
—27 
+13 

—38 
-1-5!) 
—73 
—53 
—73 

-46 
—36 
—73 
-66 
—50 

+  7 
+35 
+36 
—44 

+29 

-66 
+39 
+35 
—  7 
—10 


+85  +12 
+!M)i  +18 
+66,  +  2 
-20  —73 
—52    -73 


Wwh- 
ingt«>n 

MUMI 

Time  of 
6' 

h    m 
9  59.3 
22  51.8 
7    5.8 

16  47.4 

17  22.0 

11  43.C 
19  31.9 


▲t  WMhington  Mmn  Time  of  Coojnnetkni. 


II 


h 
+  0 
—11 
—  3 
+  5 
+  6 


m 

1 
30 
32 
49 
24 


0 
44 
18 

2 
19 
17 


-  0  10    5 

-  7  42  25 

22  54.8  +10  58  32 


1  35.6 

17  27.3 

18  10.5 

22  40.2 
2:1  14.4 

23  22 1 
0  13.3 

7  5.5 

8  7.9 

19  28.9 
3  44.6 

17  36.5 

20  16.3 
20  21.0 
2J  2:).6 
20  27.5 
23  53.8 

20  58.6 

21  41.4 

22  21.0 

22  46  0 

23  59.6 


0 
0 
0 


—10  26    7 
+  4  52  58 


1.5 
19.9 
38.3 


0  40.6 

1  14.5 

1  27.3 

1  28.9 

1  43.1 

1  50.0 

1  52.5 


2 
2 
2 
2 
2 


22.5 
34.3 
34.5 

40.4 
40.5 


2  43.3 

2  59.0 

3  11.1 
28.9 
31.4 


3 
3 


5 

9 


34  36| 
54  57 


+10  27  56 
+10  35  19 
+11  24  46 

—  5  57  39 

—  4  57  27 
+  5  59  7 
—10  3  18 
+  3  17  39 


5 
5 
5 
6 
6 


51  26 
55  56 
58  27 
2  15 
27  33 


+  6  32  10 
+  7  13  22 
+  7  51  23 
+  8  15  31 
+  9  26  21 

+  9  28  10 
+  9  45  48 
+10  3  31 
+10  5  44 
+10  38  20 

+10  50  40 
+10  52  12 
5  51 


+11 
+11 
+11 


12  33 

14  58 


3 
3 
3 
3 
3 


34.7 
37.0 
44.6 
51.5 
55.0 


+11  43  45 
+11  56  8 
+11  65  18 
-11  68  58 
—11  68  52 

—11  56  14 
—11  41  8 
—11  29  25 
—11  12  23 

—11    9  591 


-11  6 
II  4 
-10  57 
-10  50 
-10  47 


45 
31 
13 
37 
13 


+0.1752 
+0.4499 
—0.4334 
- 1 .2109 
+0.6560 

—0.6245 
+0.7631 
— 4).0874 
—1.1617 
+0.6961 

+0.4352 
-0.8712 
+0.3675 
—0.5278 
—0.34-39 

+0  5417 
—1.0416 
—0.0144 
+1.1828 
+0.6531 

+0.71C6 

0.0000 

—0.7045 

+0.3340 

+1.1777 

-15844 
+1.1165 
-f  0.7476 
—0.0264 
+0.6:2« 

—0.2304 
-f  1.2428 
—1.2394 
—0.4567 
—1.141.7 

—0.3578 
—0.2053 
— l.OOTJ) 
— 0.62C2 

—0.4288 

+0.5717 
+1.0C83 
+  1.0097 
—0.3253 
+0.9245 

—0.6250 
+1.04J)3 
+0.9977 
+0.3043 
+0J2600 

+0.6546 
+0.7.5(!6 
+0.46!)3 
—0.9219 
—15374 


0.5449 
.5473 
.5492 
.6518 
.6519 

.6580 
.5609 
.5622 
X6:i2 
.5699 

J5690 

.5720 
.5723 

.5727 

.6758 
.5761 
.5«13 
.5847 
X9C1 

.5907 
.5907 
.5!»Cb 

.6911 

.6911 
.61)12 
.6913 
.51'14 
.612( 

.6920 
.6922 
.5924 
.6r»24 
.6926 

.6r26 
.5127 
.692b 
.6}.2t 
.6928 

5929 
.6930 
.693<) 
.6930 
.6930 

.6930 
.6931 
.6931 
.5932 
.6932 

.5932 
.5932 
.5933 
.6933 
0.5933 


•in2>         tmD 


+.1746 

+.1805 
+.1831 

+.1847 
+.1840 

+.1837 
+.1813 
+,18(Jl 
+.178h 
+.1689 

+.1685 
+.1647 
+.1643 
+.1640 
+.1633 

+.ir68 
+.1557 
+.14^ 
+.1315 
+.1104 

+.ir63 
+.1062 
+.ll5t? 

+.icr6 

+  .K51 

+.105* 

+.1133 

+.1(24 

+.l(ilH 

+.C999 

+  09r8 
+  .0993 
+.0!»fr7 
+.0€66 
+.0976 

+.or74 

+.0Sj73 
+.01=69 
+.01*7 
+.1966 

+.0958 
+  .0954 
+.Gt'54 
+.095:i 
+.0953 

+.0962 
+.0l!47 
+.0943 
+.0937 
+.0937 

+.0935 
+.09a"> 
+.01132 
+.0930 
+.0929 


-  8.9731  9.91181 
-8.7850,  .1)1192 
—8.3338'  Sfi^ 
8:j241     .!f999 


—8.1345 


11999 


-f8.86r2l  W88 

H-8.ft'4t6  .ICa) 

+«.i7e4l  .vim 

+9.Ct40  i«68 

+9.14t8|  .<jy58 


«nrr5 

J 145  1 

.9I3:< 

.1134 


+9.1555| 
+9J241 6! 
+9.191.7. 
+95401 1 
+95262" 


.f95475l  i^rSl 
+9.3l3«*t  .!)9«6 
+9.336!»!  i^^b 
+9  3:W7  •j'Me 
+9.41331   18C6 


+94rf8 
-+9.4294 
-+9.44f2 
-f942i8 
+9.4C12 

-t^  9.4643 
+9.4m  2 
+9.4149 
+9.4372 
+9.4215 

+9.44£6 

+9.4t65 

+9.4723 

+9.4531 

+9.4716 

+9.4525 
+9.44H> 
+9.46!  2 
-l>9.46G2 
+9.4553 

+9.43C6 
+9.4112 
+9.4112 
+9.4546 
+9.421c; 

+9.4622 
+9.4191 
+9.4211 
+9.4404 
+9.4419 

+9.4314 
+9.42P9' 


SBi2 
i'eS7 
.1  fel2 
JH4 

xe58 

i«f7 

J8f8 

.1830 
lt43 

J884 
iJt54 
,1800 
i*18 
X8Ul 

^818 
X821 
i803 
Jell 
i)8l6 

SSX 
Jie45 
i»845 
i8l6 
.9b43 

.9809 
i^84S 
X843 


sje?6 

X837 


+9.4369[  J»r^l 
+9.47231;  .ft»l 
+9.47981 9JC98 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 

• 

1 

Umitinc 
FurmlMs. 

Waih- 
ingum 

At  Waahingtoo  Meu  TIom  of  CoQjonetlon. 

Dal*. 

8ter*iNaiM. 

9 

Mma 

1 

S 
7 

North- 
9n» 

Soath- 
era* 

—73 

Tim*  of 

If 

r 

P' 

g" 

•lnl> 

eosi> 

Oei.  16 

Ramk.  1215 

o 
—59 

h    m 
3  55.6 

h    m    f 
—10  46  41 

— liW79 

0.5933 

+.0929 

+9.4805 

9.9792 

16 

80  ThuH  pr. 

6 

-4-90 

+38 

4  13.6  —10  29  21 

+1.0382 

.5934 

+.0923 

+9.4226 

.9842 

16 

B.A.C.  1391 

5 

H-68 

+  3 

4  23.0 

—10  20  15 

+0.4893 

.5934 

+.0920 

+9.4378 

.9830 

16 

81  Tauri 

5* 

-4-90 

+35 

4  25i) 

—10  17  29 

+1.0009 

.5934 

+.0920 

+9.4242 

i)841 

16 

B.A.C.  1394 

7 

-4-72 

+  6 

4  28.6 

—10  14  55 

-4-0.5380 

.5035 

+.0919 

+9.4367 

i)831 

16 

Riimk.  1227 

7 

+90 

+28 

4  43.2 

—10    0  51 

+0.9005 

.5935 

+.0914 

+9.4276 

.9838 

16 

85  Taari 

6 

-4-90 

+27 

4  55.4 

—  9  49    8 

+0.8812 

.5936 

+.0912 

+9.4286 

.9838 

16 

Kiimk.  1232 

-4-43 

-16 

5    7.1 

—  9  37  52 

+0.1418 

.5936 

+.0909 

+9.4485 

.9621 

16 

Ktimk.  12  f3 

—37 

-73 

5  12.9 

—  9  32  16 

-1.1264 

.5937 

+.0907 

+9.4800 

.9792 

16 

Rumk.  1235 

-+-90 

+19 

5  18.8 

—  9  26  39 

+0.7574 

.5937 

+.0905 

+9.4329 

i)834 

16 

B.A.C.  1406 

7 

-+^> 

+  2 

5  39.5 

—  9    642 

+0.4634 

.5939 

+.0899 

+9.4414 

.9827 

16 

Rumk.  1238 

10 

-4-53 

—  7 

5  58.4 

—  «  48  30 

+0.3026 

.5940 

+.0893 

+9.4464 

.9823 

16 

UI.  8599 

9 

-22 

—73 

6    2.3 

—  8  44  46 

— 0i>467 

.5940 

+.0892 

+9.4775 

.9795 

16 

1^.8610 

8 

-h*-» 

-34 

6  10.3 

—  8  37    5 

—0.1766 

.5940 

+.0889 

+9.4590 

.9812 

16 

Lad.  86X3 

8 

-4-13 

—46 

6  11.6 

—  8  35  52 

—0.3791 

.5940 

+.0889 

+9.4640 

i)808 

16 

aTAQii 

1 

+56 

—  5 

6  33.9 

—  8  14  26 

+0.3451 

.5941 

+.0882 

+9.4466 

i)823 

16 

89  Tauri 

7 

+90 

+2J 

7  29.5 

—  7  20  54 

+0.9059 

.5943 

+.0866 

+9.4341 

.9833 

16 

0*  Tauri 

H 

+90 

+51 

7  53.8 

—  6  57  31 

+I.ir33 

.5944 

+.0858 

+9.4278 

.9838 

16 

o«  Tauri 

5| 

+90 

+41 

7  56.4 

—  6  55    0 

+1.0588 

.5946 

+.0857 

+9.4310 

i)836 

16 

Rumk.  1241 

-¥66 

+  2 

8  10.9 

-6  41    3 

+0.4670 

.5946 

+.0853 

+9.4471 

.9823 

16 

Rumk.  1243 

8 

+6S 

+  4 

8  23.5 

—  6  28  58 

+0.49C6 

.5947 

+.0849 

+9.4469 

.9623 

16 

Rumk.  1246 

7 

+13 

-46 

8  50.1 

—  6    3  25 

—0.3620 

.5948 

+.0840 

+9.4697 

.9802 

16 

Rumk.  1247 

+55 

—  5 

8  50.4 

—  6    3    7 

+0.3314 

.5948 

+.C840 

+9.4520 

.9818  1 

16 

Rumk.  1254 

+59 

—  2 

9    5.8 

—  5  48  15 

+0.3759 

.5949 

+.0a35 

+9.4514 

i)819 

'     16 

Rumk.  1255 

+90 

+44 

9    7.0 

—  5.47    7 

+1.0160 

.5949 

+.0835 

+9.4327 

X)834 

^  16 

1^18852 

H 

+21 

—37 

9  24.9 

—  5  29  53 

—05376 

.5950 

+.0829 

+9.4674 

.9805 

16 

Rumk.  1263 

a 

+90 

+42 

10    2.0 

—  5  54  16 

+1.0757 

.5951 

+.0819 

+9.4-352 

i)832 

16 

Rumk.  126-) 

8 

+90 

+62 

10  36.8 

—  4  20  47 

+1J24^ 

.5952 

+.0809 

+9.4319 

i)8d5 

16 

Rumk.  1283 

7 

+80 

+11 

11  44.3 

—  3  16    0 

+0.6147 

.5954 

+.0787 

+9.4508 

i)820 

16 

Rumk.  1294 

+90 

+46 

12  36.5 

—  2  25  41 

+1.1074 

.5956 

+.0771 

+9.4398 

i)629 

16 

Rumk.  1299 

n 

+14 

—44 

13    0.3 

—  2    249 

—0.3604 

.5057 

+.0764 

+9.4772 

.9795  i 

16 

Rumk.  1300 

w 

+17 

— 4J 

13    2.6 

—  2    0  37 

—0.3040 

.5957 

+.0763 

+9.4760 

sme 

16 

B.A.C.  1526 

6 

-4-55 

—  4 

15  14.6 

+  0    620 

+0.3309 

J>C62 

+.0722 

+9.4645 

.9807 

16 

m  Tauri 

5i 

-21 

—72 

19  14.8 

+  3  57  18 

—0.9313 

.5970 

+.0645 

+9.5006 

smo 

17 

111  Tauri 

6 

+90 

+18 

2    6.5 

+10  33    5 

+0.6815 

.5983 

+.0509 

+9.4722 

.9800 

17 

115  Taari 

5i 

+43 

—12 

3  12.6 

+11  36  34 

+0.1439 

.5984 

+.0488 

+9.4863 

.9786 

17 

117  Tauri 

6 

+90 

+31 

3  34M 

+11  57  22 

+0.886J) 

.5985 

+.0477 

+9.4690 

.9603 

17 

119  Tauri 

ii 

+11 

—45 

5  130 

—10  27  42 

-0.4156 

.5987 

+.0447 

+9J>013 

.9770 

.     17 

B.A.C.  1728 

+90 

+51 

5  15.7 

—10  25    5 

+1.1374 

.5987 

+.0446 

+9.4648 

.9807 

17 

12J  Tauri 

6 

+15 

—40 

5  44.6 

—  9  57  16 

—0.3422 

.5988 

+.0434 

+9.5001 

.9771 

17 

122  Taari 

6 

+90 

-4-61 

7  11.4 

—  8  33  51 

+1.2190 

.5990 

+.0410 

+9.4648 

.9807 

17 

130  Tauri 

6 

+84 

+17 

11  19.4 

—  4  35  34 

+0.6418 

.5994 

+.0323 

+9.4e23 

.9790 

17 

B.A.C.  1930 

Si 

+90 

+29 

17  31.2 

+  1  21  44 

+0.8147 

.5995 

+.0191 

+9.4820 

Sr790  1 

17 

X*  Orionit 

5 

—53 

—71 

17  40.5 

+  1  30  41 

—15269 

.5996 

+.0188 

+9.5275 

.9738 

17 

71  OrionU 

5i 

—  4 

—63 

22  14.3 

+  553  48 

—0.6660 

.5996 

+.0097 

+9.6169 

.9751 

18 

26  Geminor. 

% 

+90 

+26 

9  16.4 

—  7  29  54 

+0.7511 

.5990 

—.0133 

+9.4846 

.9788 

19 

B.A.C.2432 

+  6 

—51 

1  36.5 

+  8  12  12 

-0.5035 

.5959 

—.0470 

+9.5020 

.9769 

19 

/Geminor. 

6 

+18 

—38 

8  15.7 

—  9  23  58 

—0.3006 

.5944 

—.0596 

+9.4893 

.9783 

19 

1  Cancri 

6 

+90 

+43 

15  26.8 

—  2  29  17 

+1.0762 

.5920 

—.0736 

+9.4440 

.9625 

19 

3  Cancri 

6 

+  1 

-61 

16  58.3 

—  1     1  19 

—0.5857 

.5916 

—.0762 

+9.4821 

.9790 

19 

5  Cancri 

6 

+50 

—  8 

17  16.9 

—  0  43  25 

+0.2530 

.5014 

—.0766 

+9.4613 

.9810 

19 

B  AC.  2731 

1! 

—  1 

—64 

20  46.2  +  2  :$7  46 

—0.6189 

.5903 

-.08:12 

+9.4757 

i>796 

20 

54  Cancri 

-6 

—74 

13  5:m  —  4  53  12 

—0.7096 

.5839 

—.1120 

+9.4360 

i)832 

20 

v>  Cancri 

6 

-2> 

—74 

16  30.4  —  2  21  57 

—0.9977 

.5828 

-.1162 

+9.4357 

i)832 

21 

1  Leonis 

6 

+90 

+41 

7  24.6  +11  59  44 

+1.1321 

0.5768 

—.1372 

+9.3137 

9.9906 

57 
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KLEBCINTS  FOB  FACILITATING  THE  CALCULATION  OF  OCCULT AT10N8 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1^67. 

i 

6 

Umidng 
Fanllals. 

Waih- 
ington 

At  WaahlBfton  Mean  TImt  of  Coojiiaetkni. 

IMe. 

8tar*i  Name. 

lIlMO 
TIOMOf 

6' 

North- 

Soath- 
era* 

-4? 

ff 

r 

P' 

^ 

•in2> 

J^D 

(kl.  21 

18  L«oni8 

+1§ 

h    m 
13  40.0 

h    B    f 
—  5  58  18 

—0.2957 

0.5741 

—.1449 

+0.3325  9.9607  il 

21 

B  A.C.  3345 

6 

-4-36 

—29 

14  10.9 

—  528  29 

4-0.0162 

.6740 

-.1453 

+9.3193 

sxm 

21 

A  Leonifl 

5 

H-40 

—25 

23    8.3 

+  3    955 

+0.0961 

.5704 

—.1552 

+9.2665 

.9925 

22 

B.A.C.  3538 

^ 

-M2 

—24 

5  30.5 

+  9  18  51 

+0.1285 

.6679 

-.1616 

+9J2234 

S393S 

22 

44LeoDi8 

6 

-MO 

—27 

6  5U 

+10  36  44 

+0.0878 

.5675 

-.1627 

+9Jgl66 

jumi  1 

22 

B.A  C.  3562 

6} 

4-39 

—27 

7    0.5 

+10  45  43 

4-0.0739 

.6675 

-.1688 

+9.2151 

JKHt 

22 

45  Leonis 

6 

—32 

—80 

7  55.0 

+11  38  18 

—1.0917 

.5673 

—.1636 

+9.2570 

i)l»7  ; 

22 

e  Leonis 

4 

—25 

-80 

10  14.1 

—10    7  25 

—1.0127 

.5665 

—.1656 

+9.2391 

.91*34 

22 

48LeoDis 

6 

+90 

+51 

11    9.4 

—  9  14    3 

+15517 

.6660 

—.1664 

+9.1234 

i>r6l 

22 

37SezUuitb 

6 

H-90 

4-24 

16  147 

—  4  19  10 

4-04^63 

.6643 

-.1702 

+9.09021 

jn«7  , 

22 

c  Leonis 

5 

.4-40 

-38 

22  54.1 

+  2    640 

+0.0934 

.6620 

—.1749 

+9il741 

il9G9 

23 

r  Leonis 

5 

4-90 

4-42 

11  23.7 

—  948  55 

+1.2014 

.5582 

—.1812 

+8.7l«2 

il!i91  1 

23 

89Leonli 

6 

4-63 

—10 

14  23.1 

—  655  34 

4-0.4412 

.5574 

—.182:1 

+8>«09 

iKI90 

23 

$  Vinnnts 

% 

4-59 

—13 

21  55.1 

+  0  21  29 

+0.3922 

5557 

—.1845 

+8.6417 

JSKW  ' 

24 

B.A.a  4043 

4-90 

+21 

1  52.7 

+  4  11  19 

+0i)548 

i)550 

—.1852 

+8.3453 

9il999 

24 

13  Vir^nii 

6 

4-79 

0 

11    0.6 

—10  58  66 

+0.6317 

.6532 

—.1859 

—6.9353 

OiXXN)  ' 

24 

9  Virginis 

3^ 

4-58 

—14 

11  40.6 

—10  20    6 

+0.3825 

.6531 

—.1859 

+7.0930 

.0000  ^ 

24 

Y  Vii^nispr. 

2| 

—  5 

—89 

21  59.7 

—  0  21    3 

-0.7057 

.5517 

—.18.51 

— 8.HM2 

iXXX) 

24 

B.AC.  4277 

6 

—  7 

—90 

22  53.1 

+  0  30  31 

—0.7427 

J)514 

— .184« 

-ai67i^ 

0  0000 

25 

3d  Virginis 

6 

4-67 

—  7 

3  26.2 

+  4  54  62 

4-0.5010 

.6509 

—.1838 

—8.6937 

9il995  : 

25 

1;  Virginia 

6 

4-47 

—23 

6  29.9 

+  7  52  35 

+a2157 

.6507 

—.1889 

—8.7321 

iin94 

2d 

Y  Libne 

H 

4-55 

—10 

8  43.0 

+  7  42  36 

+0.4387 

.5502 

—.1220 

— 9.:»40 

J)8G2  1 

28 

9i  Libne 

6 

4-75 

+21 

12  46.2 

+11  37  56 

+0.9324 

X>504 

—.1168 

-9.4199 

i«44  I 

28 

48  Libro 

It 

-68 

-90 

19  3UJ2 

—  5  51    3 

-lJ2ii2l 

.5507 

—.1078 

— 9AJ04 

JLttfTl 

28 

49  Libra 

4-74 

+29 

20  30.7 

—  4  62  32 

+1.0375 

.6607 

— .1C64 

—9.4439 

jxa&  i 

29 

9  OphineM 
24  Scorpii 
B.A.C.5695 

5 

4-15 

—45 

11    5J} 

+  9  13  44 

-0.1683 

.5507 

—.0860 

—0.4486 

smi  1 

29 

5 

4-71 

+  5 

16    0.1 

—10    0  53 

+0.61)61 

.6507 

— .07e7 

—9.4776 

i*7!6  i 

29 

6 

—22 

—90 

22  52.4 

—  322    0 

—0.7840 

.5507 

— .C683 

—0.4556 

.9ei5 

30 

B.A.C.  5771 

ii 

4-8 

^i) 

4  39.0 

+  2  13  24 

—0.2309 

J5504 

— .05i)3 

—9.4:65 

4»7y6 

30 

B.A.a  5839 

4-2 

-66 

10  10.2 

+  7  33  62 

-0.3355 

J>503 

-.0509 

— 9.48U8 

X7l»l  J 

31 

B.A.C*  6060 

^ 

4-36 

-17 

3  15.8 

+  0    622 

+0.3042 

6503 

—.0238 

— 9£076 

sn^ 

31 

B.A  C.  6267 

? 

—34 

—90 

18  38.8 

—  9    0  12 

—0.8620 

.6474 

+.0010 

-9.4871 

i*7H5 

31 

BAC.6287 

6 

4-25 

—25 

19  37.8 

-  8    3  15 

+0.I6S8 

J>473 

+.0096 

— 9£08:) 

J1762  . 

31 

B.A.C.  6292 

6 

4-38 

—14 

20  10.5 

—  7.31  36 

+0.3705 

.5471 

+.oo;<2 

— 9£I23 

J^7 

31 

B.A.a62U3 

6i 

—  3 

-66 

20  13.5 

—  7  28  42 

-0.3362 

ii471 

+.0033 

—9.4980 

Mm 

31 

B.A.a6294 

6 

4-  6 

-46 

20  14J2 

—  728    0 

—0.1808 

.6471 

+.0033 

— 9£01^ 

JJ770 

Ht?.    1 

B.A.C6536 

6 

4-71 

+55 

13  55.9 

+  9  39  43 

+1.2388 

.5449 

+.«012 

— 9£233 

ii744 

1 

<f  Sagiturii 

5 

4-71 

+31 

18  27.8 

—  9  56  57 

+14)637 

.5441 

+.0384 

— 9£]66 

.SI752 

1 

9*  Sagittorii 

4 

4-15 

—39 

20  26.9 

—  8    1  38 

—0.0770 

.6438 

+.0414 

—9.4921 

JJ780 

1 

«*SagittarU 

^ 

H-46 

—10 

20  30.8 

—  7  67  51 

+0,4321 

.6438 

+.0415 

— 0£026 

.9768 

1 

B.A.a6658 

6 

4-64 

+  2 

23  32.7 

—  5    1  46 

+0j6455 

.5433 

+.0461 

— 9£042 

J<66 

3 

BA.C.7063 

6 

—17 

—90 

5  57.3 

+  0  S»35 

—0742:1 

.5389 

+.0896 

—9.4967 

.9839  . 

3 

B  A  a  7097 

6 

4-73 

+38 

8  36.5 

+  2  59  47 

+1.1376 

.5384 

+iMi32 

—9.4653 

i18D6  ' 

3 

T*  Crtprioor. 

6 

4-  9 

—53 

932.3 

+  3  53  52 

—0.2936 

£384 

+.<I944 

—949^16 

.9837 

3 

T*  Caprioor. 

5 

4-  3 

--61 

10  29.7 

+  4  49  31 

—0.4079 

£383 

+.0957 

—9.4246 

.9841 

3 

BJLC.  7145 

6» 

4-74 

+22 

n    6.1 

+  5  24  47 

+09478 

£383 

+.0963 

-a4566 

J8I5 : 

3 

9  Aqnarii 

? 

-19 

—90 

21  21.4 

—  8  39    1 

—0.8050 

£370 

+.1092 

— 9J»M» 

4 

18  Aquarii 
B.A.C.  7487 

6 

4-21 

-41 

8  49.9 

+  228  2^ 

—0.1297 

£360 

+.1231 

— 8JWb3 

je79 

4 

6h 

4-76 

+42 

13  51.5 

+  720  38 

+1.1890 

.5358 

+.1287 

— a3857 

1  .^mo 

4 

I  Caprioor. 

5* 

4-14 

—51 

20   a6 

—10  41  39 

-0JK)05 

£355 

+.1353 

—9.3169 

.9904 

4 

B.A.a7690 

6 

-24 

•^^ 

23  3a6 

—  7  15  12 

— O.9409 

£354 

+.1391 

— 0J?79 

J990  . 

5 

6*  Aqoarii 
B.A.C.  7774 

6 

4-7«> 

+14 

8    0.4 

+  0  66    6 

+0.8557 

£3o6 

+.1473 

— 999H5 

.9912 

5 

6 

—  1 

—76 

11  12.5 

+  4    2  18  —0.5924 

—  7  11  64  —0.7461 

—  2  40  47|  +0.6925 

£358 

+.1502 

-9.226« 
—2.1913 

.9037 

6 

67  Aqnarii 

6 

—  9 

—90 

0  22.6 

£365 

+.1615 

J»6l  1 

$i  1  Aqaarit 

4 

4-81 

+  4 

5    2.3 

0£370 

+a649 

-04694 

9l)964  ! 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STi^S  BY  THE  MOON,  FOR  THE  TEAR  1867. 

1 

Llmitliif 
PaialMi. 

WMh- 

tngtmi 

• 

At  WMUDftOB  Itaa  Hom  of  Coi^Qaetion. 

D«Ab. 

8ter*ftIbB*. 

am 

Mma 

6 

North- 

Sooth- 
•en. 

-l5 

Tlnwof 
h    m 

6    1.1 

ff 

T 

P' 

q" 

•Id2> 

eosl> 

Mor.    6 

78  Aqoarii 

+61 

h    m    • 
—  1  43  51 

+0.4485 

05370 

+.1656 

—9.1883 

9.9068 

6 

81  Aquarii 

6 

+82 

+14 

9  24.5 

+  1  33  20 

+0.8666 

.5376 

+.1681 

-9.1308 

.9960 

6 

82  Aqoarii 

6 

H-61 

—11 

9  68.8  +  2    6  33 

+04398 

.5377 

+.1684 

—9.1029 

.9965 

6 

f  Aqoarii 

n 

+84 

+15 

15  48.9  +  7  45  49 

+0.8738 

.5386 

+.1721 

-9.0708 

.9970 

6 

96  Aqoarii 

+53 

—17 

18  18.9|  +10  11  11 

+0.3269 

.5393 

+.1736 

— 9X)079 

.9977 

6 

RAC.  8134 

6i 

+35 

—34 

19  18.1 

+11    8  31 

+0.0170 

J>394 

+.1741 

-8.9731 

.9981 

7 

30  Piaciom 

6 

+53 

—18 

8  80.4  —  0  13  38 

+0.3117 

.5424 

+.1805 

—8.7851 

.9992 

7 

24Piftciam 

n 

+86 

+37 

10  46.3 

+  2    7  39 

+1.1655 

^31 

+.1815 

—8.8311 

.9990 

7 

B.A  C.  8363 

+  4 

—72 

16  39.7 

+  7  49  53 

— 0JJ601 

5451 

+.1834 

—8.3339 

9.9999 

8 

lOCeU 

6 

+90 

+15 

3    1.0 

—  6    841 

+0.8780 

.5487 

+.1855 

—8.1338 

0.0000 

8 

77  Pisci.  pr. 

7 

—16 

—69 

21  375 

+11  41  33 

—0.8047 

.5568 

+.1851 

+8.8652 

9.9996 

9 

B.A.C.  408 

^i 

+89 

+  5 

5  14  8 

—  4  46  38 

+0.704!) 

.5603 

+.1833 

+8.8486 

.9989 

9 

ti  Pisriom 

4 

+27 

-42 

8  37.2 

—  1  31    4 

— 0J360 

.5623 

+.1823 

+8.9785 

.9980 

9 

B.A.C.  481 

6 

—41 

-83 

11  17.3 

+  1    338 

—1.8006 

.5636 

+.1811 

+9.0839 

.9968 

10 

64Cea 

6J 

+75 

0 

3    1.9 

—  744  88 

+0ii830 

^723 

+.1719 

+9.1408 

.9958 

10 

(>Ceti 

4^ 

+69 

—  9 

3  44.6 

—  7    3  17 

+0.4247 

.5737 

+.1714 

+9.1655 

.9955 

10 

B  AC.  738 

61 

—14 

—80 

8  llJi 

—  346    7 

—0.8631^ 

.5750 

+.1679 

+9.2496 

.9930 

10 

B.  A.C.  741 

61 

+58 

—12 

8  44.9 

—  2  13  33 

+0.3680 

£757 

+.1673 

+9.1998 

.9945 

10 

£  Arietis 

5f 

+  6 

-65 

8  58.5 

—  2    6  16 

—0.5206 

.5758 

+.1673 

+9J2401 

.9933 

10 

B.A.C.  755 

6 

+16 

—52 

9  43.0 

—  1  17  30 

-0.3361 

.5761 

+.1664 

+9i{382 

.9934 

10 

B  A.C.  830 

6 

+73 

0 

16a9J2 

+  5  14    4 

+0.5583 

.5801 

+.1600 

+9.8471 

.9931 

10 

38  ArietiA 

5 

—25 

-78 

17  30.6 

+  6  13  15 

—1.0104 

.5809 

+.1590 

+9.3138 

.9906 

11 

B  A.0. 987 

6J 

+37 

-37 

4  39.1 

-  7    244 

+0.031» 

J5m^ 

+.1462 

+9.3:)61> 

.9895 

11 

/"Taori 

4 

+90 

+53 

13  44.1 

+  0  44    8 

+li»31 

.6917 

+.1353 

+9.3347 

.9896 

13 

'\Vei.IlL1085 

8* 

+90 

+15 

3  15.1 

—10  15  53 

+0J357 

.5983 

+.1143 

+94033 

.9856 

13 

Lai.  7753 

n 

+40 

—80 

4  56.8 

—  7  43    0 

+0.0964 

.5905 

+.1006 

+9.4894 

.9837 

12 

B.A  C.  1281 

7 

+  1 

-64 

4  56.9 

—  7  38  80 

—0.5969 

3\m 

+.1005 

+9.4482 

.9822 

13 

Kamk.  1103 

7 

+62 

—  8 

5    1.5 

—  7  35  54 

+0.4262 

.5999 

+.1076 

+9.4208 

•&.^344 

13 

48  Taori 

6 

+90 

+28 

6  51.8 

—  5  49  53 

+0.8381 

.6003 

+.1062 

+9.4149 

.9848 

13 

Uomk.  1136 

6 

+39 

—21 

7  16ii 

—  586  37 

+0.0650 

.6005 

+.1056 

+94372 

.9831 

13 

r  Taori 

4 

+90 

+18 

8  87.7 

—  4  17  44 

+0.7673 

£010 

+.10W 

+9.4815 

.9843 

13 

55  Taori 

7 

+28 

—32 

8  89.6 

—  4  15  56 

—0.1241 

.6010 

+.1038 

+9.4456 

.9824 

13 

Romk.  1163 

8 

+15 

-45 

9    8.3 

—  3  38  43 

—0.3447 

£012 

+.1038 

+9.4530 

.9818 

12 

a>  Taori 

4 

—28 

—73 

9  40.4 

—  3    7  52 

—1.0287 

£015 

+.1011 

+9.4716 

.9801 

13 

63  Taori 

6 

+21 

—39 

9  58.9 

—  255  54 

-0.2469 

£016 

+.1007 

+94525 

.9818 

13 

BA.C.  1351 

^ 

+2<> 

—30 

9  54.3 

—  854  33 

—0.0966 

£016 

+.1007 

+9.4486 

.9821 

13 

*•  Taori 

? 

—17 

—73 

10    8.3 

—  2  41  11 

— 0iJ878 

£017 

+.1007 

+9.4692 

.9803 

13 

Lal.8249 

n 

+  6 

—57 

10  15.0 

—  2  34  41 

—0.6139 

£018 

+.1001 

+9.4608 

i)8ll 

13 

Lai.  8^6 

8 

+17 

—43 

10  17.4 

-8  33  31 

—0.3163 

£018 

+.1000 

+94553 

.9816 

13 

70  Taori 

7 

+88 

+13 

10  46.5 

—  8    486 

+0.6716 

£080 

+i»99f 

+9.4306 

i)836 

13 

Lai.  8311 

8 

+90 

+43 

10  56.0 

—  1  53  33 

+1.1031 

£031 

+.0988 

+9.4198 

.9845 

13 

Romk.  1188 

^ 

+90 

+43 

10  58.1 

—  1  53  13 

+1.1043 

£031 

+.0987 

+94198 

i)845 

13 

71  Taori 

6 

+90 

+36 

11    4.0 

—  I  47  35 

+1.0200 

£022 

+.0986 

+9.4815 

.9843 

13 

Romk.  1198 

6 

+90 

+47 

11  31.9 

—  1  30  31 

+1.1437 

£022 

+.0980 

+94191 

.9845 

13 

75  Taori 

6 

+58 

-6 

11  ^4 

—  10    7 

+0.3564 

£024 

+.0971 

+9.4419 

.9827 

13 

«*  Taori 

J! 

+90 

+18 

11  56.6 

—  057    3 

+0.7558 

£034 

+.0970 

+94314 

.9836 

13 

«•  Taori 

+90 

+24 

11  58.9 

—  054  50 

+0.8505 

£034 

+.0069 

+9.49S9 

.9837 

13 

Romk.  1213 

6 

—11 

—73 

13  13i) 

^0  41  33 

— 0.7J)80 

£035 

+.0965 

+9.4721 

.9800 

13 

Romk.  1215 

7 

—39 

—73 

13  16.9 

— 0  37  34 

—1.1403 

£036 

+.0964 

+9.4805 

.9792 

13 

80  Taori  pr. 

6 

+90 

+47 

18  34.4 

• 

—  030  45 

+1.1355 

£027 

+.0959 

+94826 

.9842 

13 

B.A.C.  1391 

5 

+78 

+  9 

13  43.5 

—  0  11  57 

+0.5948 

£028 

+.0956 

+94377 

.9630 

13 

81  Taori 

^ 

+90 

+43 

13  46.3 

—  0    9  16 

+1.0993 

£028 

+.0955 

+9.4»I3 

.9841 

12 

D.A.C.  1304 

7 

+84 

+11 

12  48.9 

—  0    645 

+0.6424 

£328 

+.0954 

+94367 

.9831 

12 

Romk.  1237 

7 

+90 

+35 

13  a2 

+  0    654 

+1.0008 

£029 

+.0949 

+9.4876 

.9838 

13 

85  Taori 

6 

+90 

+34 

13  M.» 

+  0  18  1^ 

+0.9815 

0£329 

+.0948 

+9-'«ie6 

ft9838 

452 


OCCULTATIONS,    1867. 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE  MOON,  JOU  THE  YEAR  1867. 


D»t»* 


Nor. 


6 
6 
6 
6 
6 

6 
6 

7 
7 
7 

8 
8 
8 
8 
8 

8 
8 
8 
9 
9 

9 
9 
90 
90 
90 


8ltr*»Nj 


B.A.C.  1406 
Lai.  8610 
Lai.  8613 
a  Taari 
89Taari 

o>  Tanri 
<»•  Taari 
Ramk.  1243 
Rumk.  1246 
Ramk.  1283 

Romk.  1299 
B.A.C.  1526 
m  Taori 
111  Tatiri 
115  Taari 

117  Taari 
119Tauri 
120  Taari 
130  Taari 
jf*  Oriooii 

B.A.C.  1930 
jf*  Ononis 
68  Ononis 
71  Ononis 
26  Qeminor. 

B.A.C.2432 

/Geminor. 
g  Oeminor. 
3  Cancri 
5  Cancri 

B.A.C.  2731 
C»  Cancri 
C*  Cancri 
cf*  Cancri 
54  Cancri 

o'  Cancri 
©•  Cancri 
7f'  Cancri 
18  Leonis 
BJLC.3345 

A  Leonis 
B.A.C.  3538 

44  Leonis 
B.A.C.  35G3 

45  Leonis 

0  Leonis 
49  Leonis  pr. 
37SextanUs 
e  Leonis 
jif  Leonii 

0  Leonis 
89  Leonis 
n  Vincinis 
B.A.C.  4043 
10  Vii^nis 


I 

I 

a 


7 

8 
8 
1 

7 


4 

6 
6 
5 
5 


limiting 
PanOldt. 


North- 
6ra. 


+71 

+32 

+20 

+65 

+90 

+90 
+90 
+79 
+20 
+90 

+22 

+65 
—10 
+90 
+53 

+90 
+20 
+24 
+90 
—41 

+90 
—30 
—37 

+  8 
+90 

+19 
+30 
—36 
+15 
+59 

+13 
—35 
—35 
—29 
+  9 

—  8 
—28 
—48 
+31^ 
+50 

+55 
+57 
+54 
+53 
—14 

—  9 
+20 
+90 
+54 
—59 

-56 

+82 
+75 
+90 


Soath- 


+  § 
-27 
—39 
+  1 
+36 

+67 
+50 
+10 
—38 

+18 

-36 
+  3 
—72 
+26 

—  4 

+41 
—34 
—30 
+27 
—71 

+40 
—71 
—70 
-46 
+38 

-36 
—25 
—71 
—43 
+  4 

-46 
—72 
-72 
—73 
-55 

—74 
—74 
—75 
—33 
—16 

—13 
—12 
—14 
—15 
—80 

—80 
—48 
+44 
—16 

-82 

-84 
+  2 

—  2 
+36 

—88 


Wash- 

iDgton 

Mmd 

TlflMOf 

I' 


13 
14 
14 
14 
15 


I    m 

56.8 

27.6 

28.9 

50.5 

44.1 


At  Wubiagton  Bfcan  Hom  of  CoojvBetton. 


16  8.1 
16  10.6 

16  36.9 

17  2.6 
19  51.8 

21  5.3 
23  15.8 

3  8.2 
9  46.9 

10  50.8 

11  11.7 

12  47.4 

13  18.0 

18  42.0 

21  335 

0  41.9 
0  50.9 

4  9.3 

5  16.0 

15  57.7 

7  49.8 

14  18.7 

16  56.2 

22  49.0 

23  7.1 

2  31.9 

3  24.2 

3  24.3 

8  57.5 

19  21.1 

21  55.9 

22  4.1 

4  17.5 

18  54.3 

19  25.1 


4 

10 
12 
12 
13 


21.3 

43.9 

4.8 

14.2 

8.8 


15  28.4 

16  29.3 
21  30.8 

4  13.3 

6  12.0 

13  40.0 

19  52.5 

3  31.0 

7  32.4 
12  36.3 


H 


h 
0 


m  • 
58  25 


+  1  28  2 
+  1  29  13 
+  1  50  2 
+  2  41  28 

+  3  4  34 
+  370 
+  3  32  13 
+  3  56  56 
+  6  39  25 

+  7  49  58 
+  9  65  20 
—10  21  37 

—  3  58  52 

—  2  57  29 

—  2  37  24 

—  1    5  38 

—  0  36  14 
+  4  34  43 
+  7  19  17 

+10  20  3 
+10  28  42 
—10  20  54 

—  9  16  53 
+  0  58  54 


7 
1 


47  5 
33  34 
0  57  49 
6  36  36 
6  54  14 


+10  11 
+11  1 
+11  1 
-738 
+  2  21 


6 

18 
25 

8 
48 


+  4  50  52 
+  4  58  33 
+10  58  19 
+  1  3  20 
+  1  33    1 

+10  10  15 

—  7  40  32 
-622  24 

—  6  13  22 

—  520  38 


—  3 

—  2 

4- 
+ 
+11 


5 

7 


48 

3 

2  44  16 

9  13  10 

754 


39 
21 


—  6 
+  0 
+  7 
+11  38  19 

—  727  35 


+0.5711 
—0.0595 
—0.2592 
+0.4559 
+1.0102 

+1.2750 
+1.1620 
+0.6027 
—05572 
+0.7311 

— 0J2281 
+0.4576 
—0.7804 
+0.8215 
+0i2924 

+1.0257 
—0.2559 
—0.1828 
+0.7960 
—1.1484 

+0.9754 
—1 .0:^63 
—1.1071 
—0.4776 
+0.9341 

—05858 
—0.0795 
—1.1020 
—0.3551 
+0.4757 

-0.3856 
—1.1046 
-1.1020 
— 1.03J)4 
—0.4686 

—0.7539 
—1.0323 
—1.2246 
—0.0559 
+05550 

+0.3327 
+0.3627 
+0.3214 
+0.3074 
—9.8588 

-0.7816 
—0.2611 
+1.2053 
+0.3157 
—1.3125 


0  —1.3014 

16;  +0.6489 

44  46  +0A903 

+1.1474 

—152771 


P' 


0.6030 
.6033 
.6034 
.6035 

.6038 

.6039 
.6040 
.6042 
6042 
.6052 

.6055 
.6re2 
.6073 
.6086 
.6086 

.6088 
.6091 
.6093 

mM 

.6098 

.6098 
.6098 
.6098 
.6098 

.OUoD 

.6042 
.6C20 
.6016 
.5981 
.5981 

.5965 
.5959 
5I«9 
.5029 
.5880 

.5861 
.5864 
.5829 
.5747 
.5743 

.5696 
.5662 
.5657 
.5657 
.5653 

.5638 
.5634 
.5612 
.5583 
.5574 

.5545 
.5525 
.5502 
.5490 
0.5477 


+.0932 

+.0!)22 
+.0922 
+.0915 
+.C8a8 

+.0889 
+.08K) 
+.C880 
+.0874 
+.0819 

+.0796 
+.(753 
+.C674 
+.0533 
+.0511 

+.05r6 
+.C46i» 
+.0461 
+.0341 
+.0278 

+.0210 
+.02C7 
+.0136 
+.0112 
—.0125 

—.0465 
-.05.% 
— .C6:«» 
—.0765 
-.0769 

—.0840 
—.0853 
— .C«i3 

— .or5i 

—.1124 

—.1166 
— .116e 

—.1260 
—.1453 
—.1460 

—.1555 
—.1617 
—.1629 
—.1630 
—.1638 

—.1658 
—.1666 
—.1704 
—.1747 
—.1739 

— .17T16 
—.1819 
—.1841 

—.1848 
-.1854 


b2> 


■fai 


c««2> 


+9.4414  9.9887 
+9.459(J  iiei2 
+9.464(5  X'eC8 
+9.446tf    ilt23 


+9.4341 

+9.4278 
-f  9.4310 
+9.4469 
+9.46!  !7 
+9.4508 

+9.4772 
+9.4645 
+9.r;0(  6 
+94722 
+9.4863 

+9.4690 
+9.5013 
+9..5001 
+9.4^23 
+9^^282 

+9.4820 
+95275 
+9.r.3(5 
+95169 
+9.4846 

+9.5020 
+9.4ft»3 
+9.5('88 
+9.4821 
+9.461 3{ 


+9.47571    iJTre 
.U7f*l 
^    .9781 
+9.477^    J7!« 
+9.436D    A532 


+9.490tl 
-"-9.4909 


i«33 

i)838 
ile36 
.!ie23 
ii8f2 
SkM 

i>796 

smn 

iJTTO 

.rsoo 

.97c6 

iie03 
JTTO 
i)77l 
J  790 
.9737 

iirno 

.!»738 
.!735 
i»759 

.9788 

ilTSO 
J. 783 

icei 

.•1790 
i)8]0 


I 


+9.4357 
+9.442^ 
+94276 
+9.3:125 
+9.3193 

+9.2665 

+9523:1 

+95iri6, 

+95151 

+95579 

+95390 
+95094 
+9.0901 
+9.0741 
+9.14621 

+9071)4 

+8.82(T7 
+8.6415 
+8.3448 


i*832 

J)838 
il8!*7 
i)9U3 


+8G635l9J99eS 


ill38 
i«40 

ifj27 

SXM 
iR*42 
iX.67 
.9!C9 
.9067 

.9970 
iB90 

sxm 

MSB 
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ELEMENTS  FOR  FACILITATING  THi:  CALCULATION  OF  OCCULTATIONS   OF 

PLANETS  AND   STAltS  BY  THE  MOON,  FOU  THE  YEAU  1867. 

^ 

8lw*lNaiM. 

1 

6 

1 

6 

Limiting 
PanOldt. 

WMh- 

hofUm 

Mom 

TkMoC 

6- 

▲t  WuUagtOB  Uma  Tfano  of  CotUoaetioB. 

North- 

Sooth- 

o 
-HlO 

—  4 

-72 
-75 
-h  1 

ff 

T 

P' 

^ 

•tel) 

cot  i> 

Not.  20 
20 
21 
21 
21 

13  Virjpnis 
^  Virpnis 
y  Virjrinwpr 
B.AC.  4277 
3d  VirgiuU 

-1-72 

-♦-  4 
-h2 

h    m 

16  54J2 

17  30.1 
4    0.5 
4  54.8 
9  33.1 

h     m    • 

—  3  17  57 

—  2  43  13 
-♦-  727    7 

H-  8  19  40 
—11  10  48 

+0.7065 
-M).55J6 
—05535 
— 0.5Ji24 
-♦-0.6510 

0.5470 
.5469 
.5451 
.5450 
.5445 

—.1856 
—.1^56 
—.1847 
—.1845 
—.1835 

—6.9445 
-1-7.0863 
—8.1008 
— 8.16H4 
—8.6937 

0.0000 
0.0000 

o.ooco 

0.0000 
9.9995 

21 
21 
21 
21 
22 

ib  Virginh 
46  Vir)sini8 
4d  VlnrinU 
A  Vir^nit  tr, 
65  VirginU 

6 

-♦-56 
-1-24 
-h25 
-1-85 
-H6 

—15 
-46 
-45 
-♦-53 
-69 

12  40.3 

13  7.7 

14  43.9 
17  39.1 

0    9.1 

—  8    9  31 

—  7  42  58 

—  6    9  52 

—  3  20  11 
-H  2  57  30 

+0.3578 
—0.1919 
—0.1729 
^-15897 
—0.5159 

.£441 
.5441 
.5440 

.54:v^ 

.5435 

-.1827 
—.1626 
—.1821 
-.1811 
—.1786 

-8.7323 
-  8  6656 
—8.7112 
-8.1253 

—8.8678 

.9994 
.9995 
.9994 
.9r84 
.9188 

1          22 
22 
22 
22 
23 

66  VinrinU 
P  Vincinw 
94  Virfdnis 
U3  Virginia 
»  VirginU 

6 
5 
6 
6 

4* 

-♦-14 
-M3 

+42 
-♦-71 
-♦-81 

—57 
-26 
—26 
—  3 
-1-35 

0  44.4 

4  21.2 

21     1.2 

21  137 

0  12.5 

-♦-  3  31  42 
-♦-  7    1  43 

—  0  49  47 

—  0  37  42 
-H  2  15  31 

—0.3660 
-M).16-<i7 
-H).I681 
+0«845 
+1.1397 

.5435 
i>433 
.5436 
.6437 
JM40 

-.1783 
—.1766 

-.166:$ 

—.1662 
-.1640 

-88916 
-8987U 
—9.1572 
— 9.17tr6 
^9iK46 

.9r87 
.!»&79 
.9955 
.9«.»50 
i)938 

23 
2:1 
27 
TS 
2d 

VLthm 
^  Ubne 
B.A.C.  6060 
BAC.6267 
BAC.62d7 

6 

6 

I' 

6 

-♦-22 
—17 
-^32 
— 4d 
-hl4 

—44 

—90 
-27 
-90 
—37 

20  17.7 

21  27.2 
10  43S) 

2  0.0 

3  2.8 

—  2  17  18 

—  1  10    1 
-♦-  922    8 
+  0    8  38 
-^  1    9  22 

—0.1501 
—0.8398 
-1-0.1325 

— I.r6l0 

—0.0303 

.6458 
545!) 
.5406 
.541*5 

.5494 

—.1461 
—.1447 
—.0251 
—.0010 
+.0007 

— 9J2942 
— 9J2755 
—9.5076 
—9.4871 
—9.5083 

.9914 
.9121 
i)763 

.9762 

2d 
28 
2d 
2d 
29 

B.A.C.  6292 
B  A.C  62J3 
B  AC.  62!>4 
B.A.C6536 
c/Sagiturii 

6 

6 
5 

-H2-> 
—14 
—  6 
-I-7I 
H-71 

—25 
-73 
-60 
-^28 
-1-13 

3  35.3 
3  38.3 
3  3!).l 
21  17.2 
1  48.5 

<♦-  1  40  55 
-♦-  1  43  48 
-^  1  44  30 

—  5  11  15 

—  0  48  40 

+0.1708 
—0.5372 
—0.3816 
+  1.0116 
+0.8198 

.5493 
.54<)3 
.5493 
.5466 
.5460 

+.0018 
+.0018 
+.00IH 
+.02!)7 
+.0369 

—9.5123 
—9.4980 
—9.5012 
— 9.fi2;W 
—9.5166 

.9757 
.9773  1 
.!»770 
,9744 

.9752 

2r) 

2!) 
29 

3() 
30 

0*  Sagtttarii 
C**  S:itrittarii 
B  A.C.  6658 
B  A  C.  7063 
B.A  C.  7097 

4 

1* 

6 
6 

-H  2 
-f.30 
-1-44 
-37 
-♦-73 

—55 
—24 
—12 

—90 
-f-15 

3  47.3 

3  51.2 

6  52.7 

13  18.7 

15  58.5 

-♦-  1    624 
-h  1  10  10 
-^  4    5  54 
-♦-  9  34  37 
—11  50  33 

—0.3164 
+0.1937 
+0.4033 
—1.0275 
+0.8596 

.6455 
.5455 
.5449 
.6391 
J)380 

+.0400 
+.0401 
+  .0447 
+:0885 
+.0921 

-9.4021 
-9.5(26 
-9^42 
—9.4267 
—9.4653 

.9780 
.9768 
.9766 
.9839 
.9806 

30 

30 

30 

Dm.    1 

1 

t'  Cupricor. 
T*  Cnpricor. 
B.A  C.  7145 
9  AquHrii 
Id  AquarU 

6 
5 

f 

6 

—  7 
—14 
-♦-70 
—41 
-H  5 

—76 

—90 

-^  3 

-00 
-63 

16  54.5 

17  52  2 

18  28.8 
4  48.0 

16  22.9 

—10  56  12 
—10    0  19 
—  9  24  50 
-♦-  0  a>  17 
-♦-11  48  58 

—0.5792 
—0.6949 
-1-0.6668 
-1.11136 
—0.4312 

.5378 
.5374 
J5aTA 

.5332 

+.0933 
+.(»946 
-♦-.0i»55 
+.1084 
+.1219 

— 9.42r6 
—9.4246 
—9.4657 
— 9.3»50 
-9.3663 

.9837 
.9841 
.!«15 

iJg68 
.9679 

1 
2 
2 
2 
2 

B.A.C.  7487 
I  Capricor. 
B.A.C.  7623 
e*  AquAi-ii 
B.A.C.  7774 

I' 

6 

6 

-1-76 
—  3 
—54 
-^67 
—21 

-1-17 
—77 
—90 
—  4 
—90 

21  27.9 

3  41.8 

7  17.9 

15  52.8 

19    8.3 

—  7  15  16 

—  1  12  43 
-^  2  16  49 
-f-lO  36  14 
-10  14    8 

+0.8937 
— 0.5JI84 
—1.2540 
+0.5555 
—0.9051 

.5324 
.5316 
.5313 

.5304 
.5304 

+.1277 

+.i:m2 

+.1377 
+.1459 
+.14tf8 

—9.3857 
-9.3169 
—9.2779 
— 9.2!'85 
— 9J2264 

.9868 
.9904 
.9*20 
.9!»12 
.9937 

3 
3 
3 

67  Aqnarii 
I  Aqurtrit 
78  Aqaarii 

81  Aqnarit 

82  Aquarii 

6 
4 
6 
6 
6 

—30 
-^57 
-1-42 
-♦-71 
-1-41 

—90 
—13 
—27 
—  3 
—27 

8  33.8 

13  19.6 

14  19.7 

17  47.8 

18  22.8 

-♦-  2  47    9 
-h  7  24  21 
-^  8  22  35 
-♦-11  44  25 
—11  41  35 

—1.0580 
-1-0.3966 
+0.1508 
+0J>750 
-M).1446 

.5300 
.63a3 
.5304 
.5306 
.5308 

+.1599 
+.1632 
+.1640 
+.1664 
+.1670 

—9.1244 
—9.1585 
-9.1384 
—0.1309 
— 9.1C29 

.9^61 

.9958 
i)960 
.9965 

i 

96  Aqoani 
B.A.C.  8134 
20Piacittra 
24  Fiadand 

41 

6 
6i 

-^73 
-♦-36 
-H2d 
-♦-36 
H-86 

-  3 
—33 
—40 
—33 
-1-16 

0  21J2 

2  54.9 

3  55.5 
17  17.8 
19  47.4 

—  554    3 

—  3  25    1 

—  2  26  13 
H-10  31  37 
-11    3  17 

-1-0.5868 
+0.0367 
—0.0958 
H-0.0354 
+0.9016 

.5311 
.5316 
.5317 
.5343 
.5351 

+.1703 
+.1719 
+.1725 
+.1787 
+.1798 

—9.0708 
—9.0079 
—8.9732 
—87852 
—8.8313 

i)970 

sum 

.9981 
.9992 
i)990 

5 
5 
6 
6 

6 

B.Aa6369 
lOCed 
77  Piaci.  pr, 
f  Piseiam 
'B.A.C.  408 

7 
6 

3. 

—12 

-^79 
—33 
+90 
-1-68 

—90 
0 
-86 
-M9 
—  6 

1  50.2 

12  27.8 
7  21.7 

13  2.3 
15  20.1 

—  5  11  42 
-♦-6    6    7 

—  0  36    1 
-h  4  5:)  28 

-+-  7    650 

-0.8348 
+0.6276 
—1.122:$ 
+1.2618 
+0.5076 

.5365 
.5403 
.54a5 
.5514 
0.5526 

+.1817 
+.1841 
+.1843 
+.1833 
+.1827 

—8.3343 
—8.1351 
-1-8  8651 
-♦-8.7067 
+8.8486 

9.9999 
0.0000 
9.9988 
.9994 
9.9969 
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ELEMENTS  FOR  FACILITATINO  THE  CALCULATION  OF  OCCULTATION8  Of 
FLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1067. 


I 


D»t»* 


6 
7 

7 
7 
7 

7 
7 
7 
8 


6 
6 
8 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 


9 
9 
9 
9 
9 

9 

9 

9 

10 

10 

10 
10 
10 
10 
10 


ater*iKiaM. 


M  Piseiam 
r  Piseiam 
64Ceti 
S'CoU 
B.A.C.  728 

B.  A.C.  741 
i  Arietis 
aA.C.  755 
B  A.(X  830 
SdArietU 

n  Oed 
B  A.C.  987 

\yei.IIL1085| 
LaL7703 

WeU.  IV.  U 
Lid.  7753 
B.A.C.  1281 
Romk.  1103 
Ramk.  llUd 

Ramk.  1123 
48  TiiuH 
Humk.  1136 
y  Toari 
55T*aii 

Ramk.  1163 
a'  Taari 
63Tiuiri 
aA.C.  1351 
a«  Taari 

U1.8249 
UO.  8356 

70  Taari 
Ul.  8311 
Ramk.  1188 

71  Taari 
Ramk.  1196 
75Tiuiri 

4*  Taari 
d«  Taari 

Ramk.  1212 
Ramk.  1215 

80  Taari  or. 

H.A.C.  mi 

81  Taari 

B.A.C.  laM 
Rumk.  12^ 
85  Taari 
aA.C.  1406 
Lai  8599 

Ul.  8610 
LaL8613 
aTiuiri 
89  Tauri 
•'Taari 


6 
4 

7 

8 
4 
6 

7 
8 

6J 

6 
6 
6 

5t 

6 

7 
6 
5 

5* 

7 
7 
6 
7 
9 

8 
8 
1 
7 


Limitinf 


North- 


r 

+17 
-f-DO 
-1-62 
+51 
—24 

H-49 
—  2 

+  9 
+63 
—35 

+90 
+32 
+90 
+90 


+90 
+39 
+  1 
+61 
+90 

+90 
+901 
+38 
+90 
+28 

+15 
—27 
+21 

+301 
—17 

+  6 
+17 

+87 
+9U 
+90 

+90 
+90 
+58 
+90 
+90 

-10| 
—37 

+90 
+78 
+90 

+84 
+90 
+90 
+76 
—11 

+32 
+21 
+66 
+90 
+90 


Swith- 


+52 

—  9 
-17 

— ^ 

—ID 
—77 
—61 

—  7 
—78 

+51 
—32 
+45 
+13 
-73 

+18 
—21 
-66 

—  3 
+40 

+56 
+15 
—22 
+17 
-32 


—73 
—31) 
—30 
—73 

—67 
—43 
+12 
+42 
+43 

+36 
+46 
—  5 

+18 
+24 

-73 
—73 
+46 
+  9 
+43 

+11 
+35 
+33 
+  8 
—73 


-38 
+  2 
+37 
+60 


Wash- 
higUm 


Time  of 

6- 


At  Wuhtaifton  Heaa  TIbm  of  CoojimetloB. 


JT 


h    m 

18  409 

0    0.5 

13  32.1 

14  15.5 

18  45.8 

19  20.1 

19  27.7 

20  18.9 

3  9.7 

4  lli^ 

4  12.8 
]5a4i» 
23  31.1 
12  50.6 

15  0.2 


15  3a9 

15  38.5 
15  41.1 

15  44.8 

16  10.2 

16  5ai 

17  34J2 
17  5a4 
19  9.2 
19  11.0 

19  49.4 
2.1  21.2 

20  33.5 
20  34.9 
20  48.7 

SO  55.4 

20  57.8 

21  26.5 
21  37.9 
21  38.1 


+ 


21 
22 
22 
22 
22 


4a9| 

1.6 
32.7 

35.91 
38.1 


22  02.0 

22  55.9 

23  13J3 
23  22.3 
23  25.0 

83  87.6 

23  41.7 

83  53.3 

0  34.6 

Q  57.5 


1 
1 
1 
2 
2 


$.1 

6.11 

27.7 

2i».6| 

44.3 


h     m 
+10  26  49 

—  8  30  3 
+  4  33  58 
+  5  15  47 
+  9  36  44 

+10  9  49 
+10  17  12 
+11    6  36 

—  6  17  10 

—  5  17  23 

^5  16  24 
+  5  31  18 
—10  40  41 
+  2  16  49 
+  4  12  45 


4  45  71 
4  49  34 
4  51  58 

4  55  37 

5  19  59 

6  4  5 
640  40 

7  3  54 

8  11  57 
8  13  43 

8  50  34 

9  21  5 
9  34  55 
9  34 
9  47 


17 

29 


+  953  55 
+  9  56  15 
+10  23  50 
+10  34  46 
+10  34  55 

+10  40  31 
+10  57  32 
+11  27  23 
+11  30  27 
+11  32  36 

+11  45  65 
+11  49  41 
—11  53  42 
—11  45  1 
—11  42  21 

^11  30  54 
—11  26  24 
-11  15  14 
-10  35  35 
—10  13  34 


P' 


17 
7 


—10    6 
-10    5 

—  9  44  37 

—  8  53  50 
^8  31 


—0.3322 
+li»67 
+0.4348 
+0i2777 
— Iii042 

+0J2330 

—0.6584 

—0.47121 

+04431 

—1.1251 

+1.2425 

—0.0498 
+  1.1714 
+0.7109 
—1.1948 

+0.7793 
+0.0818 
—0.6100 
+0.4103 
+1.1426 

+15627 

+0.8249 
+0.U572 
+0.7586 
—04275 

—0.3450 

— 1J)238 
—41.2457 
—0.0955 
—0.8819 

—0.5100 
—0^134 
+0.669i) 
+1.09*J3 
+1.1003 

+1.0172 
+1.1405 
+0.35i)5 
+0.75631 
+0.8507 

— eJB74 
— 1.12.MI 
+1.1347 
+a5I»77 
+lii990 

+0^458 
+1.0018 
+0J)638 
+0.5778 
— 0J^13) 


— 0JM66 
— 0.244l> 
+04660 
+141186 
6,+lA«6 


0.5549 

.5580 
.5668 
.5669 
.5700 

X703 
.5708 
.570!) 
i>758 
.5766 

.6766 
JBbiti 
.5906 
.5996 
.60091 

.6014 
.6914 
J6015 
.&M5 
j6017 

£022 

.6026 
.6028 
£i)34 
J6035 

.6040 
.60431 
i>045 
£045 
£046 

£046 
£U47 

£i}49 
£050 
£050 

£050 
£051 
£054 
£(»54 
£054 

£055 
£055 
£057 
£158 

£058 

£058 
£060 
£061 
£065 
£067 

£068 
£.6^ 
£070 
£j7.*> 
a6079 


+. 


+. 


+. 


+. 
+. 


618 
799 
724 
720 
687 

663 
6e^l 
676 
616 
6v£ 

605 
482 
376 
173 
139 

127 
127 
126 
125 
118 

104 
094 
087 
062 
062 

053 
044 
039 
U3&* 

035 

033 
U32 
024 
(I2U 
020 


ioi) 


■in 


D 


+8.97851 9>  9800 

+8.9242  .9085 

+9.14C8(  .9958 

+9.1555  i»55 

+9iJ4t6  jxao 

+9.1908  i)945  , 

+9.24<)l!  .9933  * 

+y.23r2  J»!i34 

+9.2472;  <n^l 

+9.31301  SKM 


019 
013 

002 
0li2 
001 


+.0906 
+.0997 
+.09921 
+.(1989 
+.0J)89 

+.0987 
+.(i982 
+i)i;79 
+.0(;66 
+.0959 


+.0O49 
+.0922 
+.09111 


+92200 
+93368 
+9.3347 
+9.4033 
+04612 

+9^4096 
+9L4216 
+9.4482 
+9.4208 
+9.4012 

+9.4002 
+9.4148 
+9.4372 
+9.4215 
+9.44:^6 

+9.4530 

+9.4716 
+9.4525 
+9.4486 
+9.4602 

+9.4608 
+a4553 
+9.49U6 
+9.41«tt 
+94l9tt 

+9.4216 
+9.4191 
+9.44 1» 
+94314 
+9. 


i)939 
i)6!i5 
J9C£^ 
.98C6 
J3810 

i)652 
il837 
J)822 
i)844 
J)858 

J)648 
i«3l 
Jie43 


+9.4721 

+9.4i^ 
+9.4226 
+9.4377 
+9424» 


i«8 
i«ul 

J«18 

jiesi 

.98U3 

.9811 
.9616 
.9^36 


J9643 
.!«45 

sea? 

J9e42 

JUbii 


+9.43671  SXai 

+9/" 

+9.^ 

+944141   ^$7 

+9417^  .97V6 
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ELEHEKTS  FOU  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOE  THE  YEAR  1867. 

i 

Limltinff 

PiualleU. 

At  Waflhiacton  Itaa  TIom  of  ConJnnetUm. 

Dttte. 

B^r^NaoM. 

B 

0 

N«MI 

5J 

North- 
vrn. 

8oach- 
em. 

+51 

TioMOf 

n 

r 

/ 

^ 

•Inl) 

CQ«X) 

Dw.  10 

»•  Tanri 

-1-96 

h    m  ,         h    m    f 
2  46.71  _  6  28  42 

+1.1706 

0.6079 

+.0923 

+9.4310 

9:9836 

10 

Ramk.  1243 

8 

-4-80 

+  10 

3  127  —  8    3  50 

+0.6164 

.6079 

+.0917 

+9.446!) 

.9823 

10 

Riimk.  1246 

7 

-•-22 

—37 

3  38.0  —  7  39  28 

—0.2357 

.6084 

+.0906 

+9.4697 

.9802 

10 

Ramk.  1283 

7 

H-90 

+19 

6  24i>  —  4  59  39 

+0.7527 

.6098 

+.0850 

+9.4508 

.9820 

10 

Uumk.  12iK) 

n 

H-24 

—34 

7  37.0 

—  350    6 

—0.1967 

.6105 

+.0827 

+9.4772 

.9795 

10 

Rnmk.  1302 

7 

-49 

—72 

7  40.6 

—  3  46  42 

—1.2374 

.6105 

+.0826 

+9.5C20 

.9769 

10 

B  AC.  1526 

6 

H-6S 

+  5 

9  45.4 

—  1  46  53 

+0.4901 

.6114 

+.0785 

+9.4645 

.98(7 

10 

111  Taori 

6 

-hOO 

+28 

20    4.2 

+  6    6  34 

+0.8764 

.6156 

+.057(1 

+9.4722 

.5^)0 

10 

115  Tanri 

5} 

-1-58 

—  1 

21    6.7 

+  9    6  33 

+0.3566 

.6157 

+.0546 

+9.4863 

.1^766  1 

10 

117  Taori 

6 

-H90 

+46 

21  27.2 

+.926  12 

+1.0822 

.6159 

+.C534 

+9.46t0 

.£803 

10 

110  Tanri 

5J 

+25 

—30 

23    0.6 

+10  55  46 

-0.18C6 

.6163 

+.C503 

+9.5013 

.9770  ! 

13 

123  Tanri 

6 

-4-2J) 

—26 

23  3(».6 

+11  24  27 

— <).106!» 

.6166 

+.('489 

+9.5C01 

.r.:7i 

11 

130  Taori 

6 

-1-90 

+32 

4  46.6 

—  7  32  :i4 

+0.8742 

.6179 

+.0372 

+9.4823 

x7yo 

11 

jf*  Orionis 

6 

—33 

—71 

7  33.7 

—  4  52  2!» 

—  1.0390 

.6186  +.03C8 

H  9.5281 

.6737 

11 

B.A.C.  1930 

6> 

-4-90 

+47 

10d6i> 

—  1  66  51 

+1.0656 

i»l89 

+.C238 

+9.4820 

.i;790 

11 

/*  Orionifl 

5 

—23 

—71 

10  45.6 

—  1  48  2J> 

—0.9198 

.6189 

+.C236 

+9X275 

.r738 

11 

6^  Orionis 

6 

—25 

—73 

13  58.6 

+  1  16  26 

— 0.98C6 

j6192 

+.0163 

-|'9J>301 

.1735 

11 

71  Orionifl 

5^ 

+15 

-38 

15    3.2 

+  2  18  18 

— 0.3n6i) 

.6H>4 

+i)lS8 

+  9.5169 

X751 

1           '2 

26  Q«minor. 

5J 

+90 

+47 

1  24.7 

— U  46    3 

+1.0600 

.61«J3 

— .C1C6 

+9.4845 

.9788 

1          12 

B.  A.C.  2432 

6} 

+2J 

—25 

16  4a7 

+  254  46 

—0.1059 

.6162 

— X454 

+9JM.20 

.9769 

12 

/Oeminor. 

6 

+42 

—14 

23  58.3 

+  9  53  54 

+0.1108 

.6143 

— i)589 

+9.4803 

.r783 

13 

fl  Qeminor. 

5* 

—18 

—71 

1  30.0 

+11  19  24 

—0.8892 

.6129 

— £647 

+9Ji088 

Ji761 

13 

3  Cancri 

6 

+27 

—30 

7    9.4 

—  7  15    1 

—0.1432 

.61C4 

-i)761 

+9.4fc-21 

.!1790 

13 

5  Cancri 

6 

+89 

+15 

7  26.9 

—  6  58  14 

+0.6737 

.61(2 

— .C770 

+9.4613 

xeio 

13 

B  A.C.  2731 

6i 

+25 

—32 

10  4^9 

—  3  49  11 

-0.1663 

.a87 

— i}835 

+9.4757 

i)7l6 

13 

C>  Cancri 

?! 

—16 

—72 

11  34Jd 

^  3    0  57 

—0.8712 

'  .6C81 

— ,0853 

+9.4909 

.r781 

1           13 

C*  Cancri 

—16 

—72 

11  34.2 

—  3    0  52 

-0.8686 

.6C81 

—.0853 

+9.49C9 

.1781 

13 

rf*  Cancri 

6 

—11 

—73 

16  54.8 

+  271 

—0.7973 

.a53 

— ,ce54 

+9.4775 

.97JJ5 

14 

&I  Cancri 

6> 

+23 

—38 

2  54.8 

+11  43  15 

-^1.2194 

.6*94 

-.1134 

+9.4360 

J832 

14 

«'  Cancri 

6 

+  7 

—57 

5  24.0 

—  9  53  27 

— 0.4£62 

.5i;77 

—.1179 

+9.4357 

i)832 

14 

o»  Cancri 

6 

—  9 

—74 

5  318 

—  9  45  53 

—0.7695 

.5976 

-.1180 

+9.4426 

iW26 

14 

n»  Cancri 

6> 

—21 

—75 

11  31.6 

—  3  59  56 

—0.96(12 

.5.M39 

-.1275 

+9.4276 

.J  837 

14 

n^  Cancri 

6 

—33 

—75 

12  41.7 

—  262  34 

—1.0617 

.5931 

—.1262 

+9.4S65 

.9839 

15 

18  Leonid 

6 

+48 

—17 

1  382 

+  9  34  44 

+0.2176 

.5844 

—.1470 

+9.3224 

4'8!7  1 

15 

B  A.C.  3345 

6 

+70 

—  1 

2  35.6 

+16  31    9 

+0.5247 

.5844 

—.1475 

+9.31t2 

i)9oe 

1 

15 

vLeonb 

5 

-42 

—77 

6  37.6 

—  9  36  52 

—1.1912 

.5810 

—.1530 

+03544 

i)886 

15 

A  Leonifl 

5 

+78 

+  3 

10  47.3 

—  5  36  15 

+0.6101 

.67b2 

—.1575 

+9.2664 

.9125 

1          15 

B.A.C  3536 

6t 

+82 

+  6 

16  58.8 

+  6  21  52 

+0.6446 

.5741 

—.1635 

+9i2233 

.5H38 

1          1^ 

44Leoniii 

6 

+77 

+  2 

18  17.6 

+  1  37  46 

+0.6046 

.6736 

—.1647 

+9.2155 

J)C40 

1          15 

B.AC.  3562 

6J 

+76 

+  1 

18  26.6 

+  1  46  30 

+0.5910 

.5732 

—.1650 

+9J2150 

.9941 

i       15 

f                       . 

45  Leonifl 

6 

+  4 

—68 

19  19.7 

+  2  37  46 

—0.6591 

.5728 

— .16f6 

+9.2579 

.9^27  , 

1          15 

(I  Leonifl 

4 

+  8 

-62 

21  35.6 

+  4  48  50 

—04818 

.5712 

—.1677 

+9.23fO 

iHi34 

15 

1                     ,  _ 

49  Leonifl  j^. 

6 

+37 

—33 

22  35.7 

+  5  46  52 

+0.0303 

J>707 

—.1685 

+9.2091 

.9942 

'S 

t  Leonifl 

5 

+77 

0 

10    2J2 

—  7  10  35 

-M).6{)72 

.5640 

—.1765 

+9.0740 

.9!  69 

1      '' 

/Leonifl 

5 

—24 

—82 

11  58.4 

—  6  18  20 

-1.0032 

.5627 

—.1776 

+9.1462 

.9957 

16 

ff  Leonifl 

4 

—23 

-84 

19  17.8 

—  8  13  50 

—0.9929 

.5590 

—.1812 

+9.0703 

.9970 

17 

89  Leonifl 

6 

+90 

+20 

1  24.3 

+  7  40  21 

+0.9389 

.5558 

—.1836 

+8.82C6 

.9990 

XL 

/f  Vii^nifl 

3J 

+90 

+15 

8  56.6 

—  9    2  20 

-M).8788 

.5.526 

—.1855 

+8.6412 

.9996 

'          17 

10  Virginifl 

6 

—18 

—88 

17  56.4 

—  020    7 

—0.9324 

.5490 

—.1866 

+86633 

9.9995 

17 

13  Virginifl 

6 

+90 

+29 

22  12.5 

+  3  47  40 

+1.0780 

.5475 

—.1867 

-6i>574 

0.0000 

17 

17  Virginifl 

^ 

+90 

+13 

22  48.2 

+  4  22  12 

+0.8416 

.5474 

—.1866 

+7.0765  0.0000   1 

18 

y  Virginia  pr. 

2 

+20 

—51 

9  161 

—  9  30    1 

—0.2759 

.5443 

—.1856 

—8.1016  0.0000   1 

18 

B.AC.  4277 

6 

+18 

—54 

10  10.3 

—  8  37  31 

—0.3158 

.5441 

—.1854 

—81690 

0.0000 

18 

38  Virginifl 
k  ViigTnifl 

6 

+88 

+17 

14  48.4 

—  4    8  13 

+0.9185 

.5429 

—.1843 

—8.6940 

9.9995 

^     ,^8 

6 

+78 

—  1 

17  55.6!  —  1    6  55 

+0.G230 

0.5425 

—.1835 

—8.7325 

9i)994 
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ELEMENTS  FOR  FACILITATmG  THE  CALCULATION  OF  0CCULTATI0N8  OP 
PLANETS  AND   STARS  BY  THE  MOON,  FOR  THE  YEAR  1867. 


Date. 


Dec  18 
18 
191 
19 
19 

19 
2J 
20 
21 
21 

21 
21 
22 
22 
22 

23 
23 
2:) 
23 
23 

27 
27 
27 
28 
28 

28 

29 
2!) 
29 
29 

30 
30 
30 
31 
%    31 

31 
31 
31 
31 


Ster'a  Name. 


46  Virginia 
I  48  Vii^tnia 

65  Vinsinis 

66  Viivinis 
P  VirgmU 

80  Virginis 

94  Vii>;ini8 

95  Virginia 
|i  Librse 
a*  Libra 

18  Librae  pr, 
Y  Librae 
>;  Librae 

48  LibrtB 

49  Libras 

q>  Ophiachi 
24  Scorpii 
B.  AC.  5695 
29  Ophiudii 
B.A.C.  5771 

B  A  O.  7063 
B  A  C.  7097 
T*  Ciipricor 
T*  Capri  cor 
B.A.d  7145 

18  Aqnarii 
B.A.(\7487 
I  Capricor. 
e*  Aquarii 
^  Aqaarii 

B.A.C.  7774 
X  Aquarii 
78  Aqaarii 

81  Aqnarii 

82  Aquarii 

A*  Aqnarii 
<p  Aqaarii 

96  Aqnarii 
aA.d  8134 


9 


I 


6 
6 


6 
6 
6 
6 
6 


Limltinff 

Wuih- 

PanlleU.  ' 

ingtun 

Misao 

North- 

Soath- 

Time  of 

em. 

em. 

h    m 

c 

+39 

—31 

18  23.1 

+40 

-30 

19  59.4 

-f2:) 

—51 

5  26.4 

+28 

—42 

6    1.9 

+59 

—13 

9  39.9 

—11 

—90 

11  24.3 

+56 

—14 

2  27.8 

+82 

+10 

2  40.4 

+32 

—34 

2    0.2 

—  7 

—87 

3  10.6 

—38 

-90 

4    3i) 

+62 

—  5 

22    0J2 

+75 

+26 

2    8i> 

—59 

—90 

9    0.3 

+74 

+32 

10    1.9 

+13 

—47 

0  50.0 

+67 

+  2 

5  48.5 

—27 

—90 

12  44.9 

+72 

+54 

15  29.2 

+  3 

—57 

18  34.3 

—57 

—00 

19  46.2 

+69 

+  2 

22^.7 

—19 

—90 

2^  21.6 

—27 

—90 

0  19.1 

+53 

—  9 

0  55.7 

-10 

—88 

22  49i2 

+72 

+  1 

3  54.8 

—20 

—90 

10    9.8 

+47 

—19 

22  24.7 

+78 

+33 

22  27.3 

-44 

—90 

1    20 

+39 

—29 

20    4.7 

+25 

—43 

21     5.5 

+50 

—19 

0  366 

+25 

—44 

1  12.2 

+82 

+65 

2  32.3 

+51 

—19 

7  16.5 

+19 

-51 

9  52.9 

+  2 

—75 

10  54.6 

At  WashhiKtoti  Mean  Time  of  Coojooctioii. 


ff 


h     m    p 

—  0  40  18 
+  0  52  57 
+10  2  8 
+10  36  30 

—  9  52  16 


8 
6 
6 
5 
6 


11  7 
24  11 
36  22 

12  35 
20  45 


+  7  12  4 
+  0  34  54 
+  4  35  19 
+11  14  9 
—11  46  16 


2 

7 
9  54 


7 
4 

6 
3 
2 
1 
1 

3 

0 
7 
5 
5 


33  37 

22  36 

16 

16 

5 


15 
16 


10  22 
35  45 
41  38 
45  52 
10  26 

57  15 

59    6 

2  48 

4  21 

1  50 


2  33  4 
8  3  4 
7    4    0 

3  39  11 
3    4  37 

1  46  53 

2  48  49 

5  20  35 

6  20  29 


+0.0737 
+0.(«X)7 
— 0J2653 
—0.1164 
+0.4064 

—0.8056 
+0.3833 
+OiH)00 
+0.0169 
—0.6775 

—1.1166 
+0.5381 
+1.0170 
— lJ2u69 
+1.0O52 

—0.1979 
+0.6492 
-0.8714 
+1.2442 
—0.3415 

—1.2286 
+0.6574 
—0.7867 
—0.9047 
+0.4594 

—0.6784 
+0.6455 
—0.8622 
+0J2835 
+1.1099 

—1.1901 
+0.1055 
—0.1431 
+0.2831 
-0.1517 

+15981 
+0.2921 
—0.2644 
—0.5804 


p' 

^ 

0.5424 

—.1833 

.5421 

— .It29 

.5408 

—.1791 

MifS 

—.1789 

i>403 

—.1771 

.5400 

—.1762 

.5396 

— .166rt 

5.394 

—.1667 

.5407 

—.1469 

.5410 

—.1457 

.5411 

—.1447 

.5434 

—.1251 

.5440 

—.1201 

.5449 

—.1115 

.5451 

—.1101 

.5473 

—.0900 

.5478 

—.0828 

.5485 

-.0725 

.5489 

—.0683 

.5490 

-.0636 

J:408 

+.0857 

.531»8 

+.09<8 

.5395 

+.0918 

5395 

+.0930 

.5393 

+.0940 

.5343 

+.1208 

.5331 

+.1264 

.5320 

+.i:i2J) 

.5297 

+.1448 

.5297 

+.1449 

.5294 

+.1477 

5275 

+.1617 

.5274 

+.1624 

5272 

+.1648 

.5272 

+.1650 

5271 

+.1660 

5271 

+.1686 

5272 

+.1701 

0.a27^ 

+.l7i:6l 

—85658  9.9095 

—8.7114  stam 

—8.8678,  jms 

— 8.HJH8  .IRW 

— 8.9t71  iJ979 

—8.9154'  .ores 

—9.1572  i«f>55 

— 9.17e7|  iil50 

— 95'.»42  .Ol'M 


— 9J2756 

—95650 
—9.3940 
—9.4199 
—9.3804 
—9.4440 

—9.4487 
—9.4777 
-9.4556 
—950,*^ 
—9.4765 

—9.4267 
—9.4654 
— 9.42117 
—9.4246 
—9.4557 

-9.2663 

— ?).3tt5r 

-9.3169 
-9J2l'85 
—9.3254 

-95265 
—9.1585 
—9.1384 
— 9.1»W 
—9.1029. 

—9.1649^ 
-9.C70J)| 
—9.0080 

—8.9732, 


a^l 
.9985 

il644 
iJfc71 
ifc25 

i1821 
J7!6 
i?8l5 

ii796 

.5*839 
i»8*6 
.!«37 
J'd41 

i)879 
iie68 
ilOOl 
.9912 
.9900 

il937 
i»64 
.9958 

sxm 

i«77 
93M 


Horn.  —  B.  A.  0.,  BrifcUh  Aaaoctation  Oalftlocoe. 

Lai.,  Ulande'a  Hi$u,^  CiUtU  Frmitfam,    Bellej'a  M. 

Romlu,  Rnmker'a  Oetelogne. 

Wall.*  Wciaae*a  PotUianu  M*^m$  SuUanm  FiMorwrn, 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BT  THE  MOON,  VISIBLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAR  1867. 


Jan. 


12 
16 
17 
17 

18 


19 

28 

31 

Feb.   1 

1 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
14 
17 

18 

.  19 
21 

24 

ICar.  11 


Aprfl 


12 

15 

8 

9 

11 


18 

20 

21 

Hat   1 

5 

5 

5 

7 

11 

Jane  9 

18 
26 
26 
Jnly  9 
11 

12 
14 
15 


8ltt*lMiBMb 


77  Pisciam  pr 
B.A.C.  1526 
130  Toun 
B  AC.  1930 
I  Uemiuor  | 

1  Cuncri 
49  Lihrn 
B.A  C.  6292 
(»'  Siigitbiritt 
if*  SaigiUdrii 

70  Tanri 
Ramk.  1203 
75  Tauri 
Uumk.  J210 
B.A.C.  1391 

Ramk.  1232 
B.A.C.  1406 
Knmk.  1238 
a  I  nan 
liamk.  1241 

Ramk.  1243 
Uamk.  12471 
Ramk.  1254  % 
26  Geminor. 
i  Leonis 

48  Leonit 
T  Leonis 
6  Virginit,  tr. 
tl  hlhrm 
70T«uri» 

111  Taari 
29  Cancri  | 
B.A.C.  1526 
B.A.C.  1930 
1  Cancri 

06  Virginia 
tl  Lihr» 
24  Scorpti 
Mbkcurt  t 
a  Taari 

Ramk.  1241 1 
Ramk.  1243« 
26  Geminor. 

48  Leonin 
B.A.C.  4043 

B.A.C.  6658 
64Cea 
$»Ccti 
tt  Virsinif 

49  Libra* 

24Scorpii 
B.AC.  62921 
^^  Sagittarii 


7 

10 

1 


8 


f 


5 

I* 

7 

6 
6 
6 

5 


IMMSRSION. 


5 
6 

3. 


Wtihhutoii 


Tim*. 


h 
6 
7 
0 


m 

9 

43 

54 


9  26 
14  17 

2  51 

13  17 

14  12 
14  15 
14  42 


2 
3 
3 

4 
5 


43 
51 
55 
30 
39 


6  21 

7  13 
727 

8  13 
10  4 

10  17 
10  45 
10  59 
10  52 
545 

10  29 
10  42 

10  49 
16  6 

11  20 

11  20 

14  46 
7  47 

10  11 
7  12 

12  51 

10  36 

15  28 
18  42 

953 

11  25 
11  36 

10  36 

13  2 

11  59 

15  42 
20  8 

20  58 

14  41 

21  33 

15  51 

22  43 
22  49 


Mmb 
Tfmt. 

h  m 

10  40 

11  58 
5  6 

13  38 
18  24 

655 

16  45 

17  27 
17  26 
17  53 


5 
6 
6 

7 
8 


13 

21 

24 

0 

9 


8  50 

9  42 
9  56 

10  43 
12  33 

12  46 

13  14 
13  28 
13  13 

754 

12  34 
12  43 
12  43 
17  47 
12  3 

11  59 
15  12 


6 
9 
5 


40 

0 

5» 


11  4 

8  41 

13  28 

16  2 

650 

8  31 

8  42 
7  36 

9  45 

6  47 

954 

13  48 

14  37 

7  32 

14  14 

829 

15  12 
15  14 


AagltfhMBi 

North     T«rw 
PolBt. 


3ll 
243 
258 

188 
218 

247 
251 
263 
320 
179 

195 
266 
277 
219 
2U1 

294 
223 
265 
262 
256 

254 
295 

289 
297 
276 

306 
333 
296 
284 
255 

275 
266 
279 
247 
237 

231 
229 
298 
279 
263 

250 
257 
259 
294 

298 

963 
275 
302 
236 
214 

292 
322 

294 


o 

5 
294 
203 
242 
266 

193 
206 
219 
272 
132 

157 
252 
264 
224 
233 

337 
272 
316 
315 
310 

307 
346 
340 
351 
226 

307 
320 
268 
292 
304 

327 
317 

330 
301 
219 

213 
181 
283 
228 
317 

308 
305 
314 
336 
300 

223 
223 
251 
245 
264 

262 

7 
334 


BMSB810N. 


Wuhinffton 


8fcl«Ma 
TtaM. 


h    m 

7  1 

8  42 
1  51 

9  41 
14  52 

3  49 

14  44 

15  28 
14  57 

Star  0^.8 

Star0'.3 
5  10 
5  17 
5  9 
556 

733 

7  57 

8  37 

9  17 

10  57 

11  8 
11  33 
11  48 
11  41 

652 


h  m 

11  33 

12  58 

6  4 

13  53 
18  58 

7  53 
18  11 
18  43 
18  8 

Ani^from 


North 

Tor. 

Point. 

toz. 

c 

o 

80 

131 

121 

175 

119 

64 

162 

216 

124 

169 

106 

52 

71 

38 

86 

51 

38 

352 

sontb  of    <r'i    limb. 

I  1 

sooth  of    C^'s    limb. 

141 
132 
185 
214 

130 
199 
157 
159 
158 

160 
107 
123 
100 
10 


7  40 

117 

7  47 

106 

7  39 

162 

826 

176 

10  2 

78 

10  26 

147 

11  7 

103 

11  46 

104 

13  26 

107 

13  37 

109 

14  2 

69 

14  17 

75 

14  2 

46 

9  2 

55 

13  13 

3 

11 

Star  1 '.2    north  of 


11  37 

13  30 

8 

17  26 

19  7 

47 

12  7 

12  49 

111 

12  12 

12  51 

82 

15  36 

16  2 

67 

8  54 

7  47 

78 

11  9 

9  58 

103 

830 

7  11 

199- 

14  16 

12  29 

78 

11  37 

9  42 

92 

16  39 

14  39 

37 

19  41 

17  2 

119 

10  46 

753 

102 

12  12 

9  18 

105 

12  22 

928 

108 

11  37 

8  36 

84 

13  51 

10  33 

19 

12  46 

734 

6 

17  3 

11  15 

98 

21  3 

14  43 

125 

21  57 

15  37 

101 

16  8 

858 

78 

22  11 

14  52 

137 

17  8 

9  46 

43 

23  32 

16  1 

55 

23  58 

16  23 

91 

18 
(Ta    limb. 
346 

71 
155 

131 
115 
132 
157 
219 

82 
48 
38 
68 
153 

151 

152 

138 

66 

22 

69 
74 

49 
106 

188 

51 

104 
139 


h 

0 

1 

0 

0 

0 

0 
1 
1 
0 


m 
52 

0 
58 
15 
35 

58 
27 
16 
42 


1  19 
1  22 
0  39 
0  17 


1 
0 
1 
1 
0 

0 
0 
0 
0 

1 


12 
44 
10 
3 
53 

52 

48 
49 
49 

7 


0  38 

0  47 

1  21 
0  47 

0  52 
050* 

1  7 

0  58 

1  18 


25 
1 


1  11 


1 

0 


0 
54 


0  47 

0  46 

1  1 

0  48 
0  47 


1 
0 
1 
1 
0 

1 

0 

1 


21 

55 

0 

26 
38 

18 

49 

9 


58 


4d» 
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OGCULTATIONS  OF  PLANBTB  A2ID  STASS 

BT  THB  MOON,  VIBIBLB  AT         H 

WA6HINQTON,  D.  0^  DURING  TEE  YSAB  1067. 

1 

mt^Umat. 

1 

IMMSBSION. 

BMKB8I0M. 

^1 

aaUogton 

A.#i 

ftom 

Wmbingtoa 

Afl^HMfei 

i 

SMefMl 

Mm* 

vmth 

T«f* 

Diaii<Mi 

Mao 

North  1    T«c« 

.U 1 

m 

TtnMi 

Hbm. 

Potet 

toju 

TlOM. 

TiiOB. 

Poliit. 

t^ 

e 

h     B 

h    m 

h    m 

i 

r> 

h    m 

h    m 

0 

Jolj    20 

96  Aqoftrii 

H 

18  26 

10  32 

317 

18  40 

10  46 

90 

342 

0  14 

34 

B.A.C.830* 

6 

19  24 

11  14 

342 

294 

19  53 

11  43 

52 

2 

029 

26 

Uiimk.  1283 

7 

23  50 

15  32 

261 

227 

0  52 

16  33 

108 

55 

1     1 

27 

130  Tauri 

6 

22  47 

14  25 

291 

242 

23  36 

15  14 

e6 

84 

050 

Aug.     4 

6  Vir^mh,  trX 

4* 

18  27 

035 

203 

254 

19    6 

10  14 

124 

175 

039 

1 

16 

81  AqviHi  • 

6 

16^ 

646 

236 

185 

17    4 

724 

153 

1C2 

0  39  ' 

16 

82  Aquariit 

6 

17  13 

7  35 

341 

290 

17  50 

6  10 

50 

1 

0  35 

22 

y'Tnuri 

4 

20  55 

ID  50 

318 

266 

21  39 

11  35 

70 

16 

0  44 

22 

TOTavH 

7 

2:^22 

13  17 

322 

268 

0  11 

14    6 

70 

16 

049 

22 

Lai.  8311 

8 

23  44 

13  40 

199 

146 

23  48 

13  44 

198 

139 

0    4 

22 

Ramk.  1168 

4 

23  47 

13  42 

196 

142 

1                1            < 
StarO'.l    north  of    <rt    fimb. 

22 

71  Taori 

6 

23  34 

13  30 

238 

185 

0  18  1     14  13  I    153  i     100 

043 

22 

Hamk.  1200 

029 

14  24 

196 

143 

Star2'.0   sooth  of    (T't    fish. 

22 

6^T»nti 

^ 

0  35 

14  31 

M5 

232 

1  45 

15  40 

108 

60 

1  10  ! 

22 

d^Tami 

4 

0  37 

14  32 

264 

211 

1  42 

15  37 

129 

80 

1    5 

22 

Ramk.  1210 

1    0 

14  56 

321 

269 

1  59 

15  54 

72 

25 

058 

22 

B.A.C.  1391 

5 

1  44 

15  39 

905 

256 

256 

16  51 

88 

52 

1  12 

22 

81  Tauri 

H 

1  54 

15  49 

223 

177 

229 

16  24 

169 

128 

033  ! 

22 

B.A.ai394   ' 

t' 

1  48 

15  43 

2»9 

245 

3    4 

16  59 

99 

66 

1  16 

22 

liomk.  1227 

7 

233 

16  28 

196 

155 

Star3'.4    sooth  of    C'»    ^n^* 

1                1           1 

22 

86Taari 

6 

2  51 

16  46 

105 

158 

1                II 
8tar9PJ    eonth  of    C's    Umh. 

23 

111  Taari      \ 

6 

23  11 

13    2 

2in 

245 

0    4 

13  56 

65 

31 

053 

23 

117  Tanri 

6 

0  49 

14  40 

227 

172 

1  26 

15  17 

156 

W& 

037 

Sept     8 

B.A.a6658 

6 

17  32 

621 

259 

235 

19    1 

7  51 

ill 

107 

1  30 

12 

I  Aquarii 

4 

22    4 

10  37 

262 

251 

23  14 

11  47 

152 

160 

1  10  I 

12 

78  Aqnarii 

6 

23  38 

12  11 

268 

301 

059 

13  32 

125 

156 

1  21 

12 

82  Aquarii* 

6 

4  52 

17  25 

213 

264 

5    5 

17  38 

186 

137 

0  13 

13 

20  Piicium 

6 

224 

14  53 

293 

302 

3  36 

16    5 

116 
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WASHINGTON  MEAN  TIME. 
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I. 

Eclipse 

Disapp. 

28    7  22  32.6 

I. 

Shadow 

Egress    W. 

20  10  35 

I. 

Occult. 

Reapp.  W. 

28  10  22 

I. 

Transit 

Egress    W. 

20  11  26 

n. 

Shadow 

Ingress 

29    1  24 

I. 

Eclipse 

Disapp. 

21    5  28    2.7 

II. 

Transit 

Ingress 

29    2  45 

I. 

Occult. 

Reapp. 

21    8  26 

II. 

Shadow 

Egress 

29    4  19 

n. 

Shadow 

Ingress 

21  22  46 

I. 

Shadow 

Ingress 

29    438 

II. 

Transit 

Ingress 

22    026 

I. 

Transit 

Ingress 

29    5  19 

n. 

Shadow 

Egress 

22    1  41 

n. 

Transit 

Egress 

29    537 

I. 

Shadow 

Ingress 

22    2  44 

I. 

Shadow 

Egress 

29    658 

II. 

Trandt 

Egress 

22    3  18 

I. 

Transit 

Egress 

29    7  38 

I. 

Transit 

Ingress 

22    334 

I. 

Eclipse 

Disai^ 

30    1  51  14.7 

I. 

Shadow 

Egress 

22    5    4 

I. 

Occult. 

Rea|^. 

30    4  48 

I. 

Transit 

Egress 

22    553 

m. 

Shadow 

Ingress  W. 

30  14  35 

I. 

EcKpse 

Disapp. 

22  23  56  43.1 

ni. 

Transit 

Ingress 

30  17  13 

I. 

Occult. 

Reapp. 

23    3    3 

III. 

Shadow 

Egress 

30  18  15 

m. 

Shadow 

Ingress  W. 

23  10  34 

II. 

Ecfipse 

Dnapp. 

30  20  17    8.1 

m. 

Transit 

Ingress  W. 

23  13  50 

in. 

Transit 

Egress 

30  20  48 
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• 

JULY, 

d     h     m     • 

d    h    m    w    ' 

I.    Shadow 

Ingpeii 

3023    6 

I. 

Transit 

Egress 

31    2    4 

I.    Traont 

Ingress 

30  23  45 

I. 

Eclipse 

Disapp. 

31  20  19  51.6 

II.    Occult. 

Reapp. 

31    0  22 

I. 

Occult. 

Reapp. 

31  23  14 

I.     Shadow 

Egress 

31    126 

^ 

• 

L 

Phases  of  the  Eelipses  of  the  Satellites  for  an  Inrertiog  Tekseope. 
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n. 

d 

• 

w 

IV. 

d    . 

• 

r   >        t 

• 
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>  • 

d     h     m    • 

a    'k    m      ■      1 

II.    Shadow 

Ingress  W. 

1  14  43 

n. 

Transit 

Ingress 

5    5    3 

n.    Transit 

Ingress  W. 

1  15  54 

I. 

Shadow 

Ingreas 

5    632 

I.    Shadow 

Ingress 

1  17  35 

n. 

Shadow. 

Egress 

5    6  57 

II.    Shadow 

Egress 

1  17  38 

I. 

Transit 

Ingress 

5    7    3 

I.    Trsnat 

Ingress 

1  18  11 

II. 

Transit 

Egress 

5    7  55 

n.    Transit 

Egress 

1  18  46 

I. 

Shadow 

Egress    W. 

5    8  52 

I.    Shadow 

Egress 

1  19  55 

1. 

Transit 

Egress    W. 

5    922 

I.    Transit 

Egress 

1  20  30 

I. 

Eclipse 

Disapp. 

6    3  45  53^ 

L    Eclipse 

Disapp. 

2  14  48  34.1 

I. 

Occult. 

Reapp« 

6    633 

I.     Occult. 

Beapp. 

2  17  41 

in. 

Shadow 

Ingress 

6  18  35 

m.    Bclipea 

Disapp. 

3    4  27  38.5 

m. 

Transit 

Ingress 

620  33 

n.    Eclipse 

Diaa{^.  W. 

3    9  34  302 

ra. 

Shadow 

Egress 

6  22  15 

in.    Occult. 

Beapp.  W. 

3  10  16 

n. 

Eclipse  ' 

Disapp. 

6  22  51  51.6 

I.    Shadow 

Ingress  W. 

3  12    3 

m. 

Transit 

Egress 

7    0    8 

I.    Transit 

Ingress  W. 

3  12  37 

I. 

Shadow 

Ingress 

7    1    0 

II.    Occult. 

Reapp.  W. 

3  13  30 

I. 

Trannt 

Ingress 

7    1  29 

I.    Shadow 

Egiess   W. 

d  14  23 

n. 

Occult. 

Reapp. 

7    236 

I.    Transit 

Egress    W. 

3  14  56 

I. 

Shadow 

Egccss 

7    320 

IT.    Shadow 

Ingress  TV. 

4    8  55 

I. 

Transit 

Egress 

7    4  48 

I.    Eclipse 

Disapp.  W. 

4    9  17    9.8 

I. 

Eclipse 

Disapp. 

7  22  14  3SU 

I.    Occult. 

Reapp.  W. 

4  12    6 

I. 

Occult. 

Reapp. 

8    059 

IV.    Shadow 

Egress    W. 

4  13  40 

n. 

Shadow 

Ingress 

8  17  21 

IV.    Transit 

Ingress  W. 

4  14    0 

II. 

Transit 

Ingress 

8  18  13 

IV.     Transit 

Egress 

4  18  25 

I. 

Shadow 

Ingress 

8  19  29 

n.    Shadow 

Ingress 

5    4    2 

I. 

Transit 

Ingress 

8  19  55 
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WASHTNGTON 

MEAN  TIME. 

AUGUST. 

d     h     m     • 

d     h    m     ■ 

II.    Shadow 

Egress              8  20  15 

I.    Occult. 

Reapp. 

16  21    9 

II.    Transit 

Egre«             8  21    4 

ni.    £c1i|»e 

Dis^.  W. 

17  12  29  39.7 

I.    Shadow 

Egre»             8  21  49 

U.    EcUpse 

Disapp.  W. 

17  14  44    6.8 

I.    Transit 

Egress              8  22  14 

L    Shadow 

Ingress  W. 

17  15  61 

I.    £cUp0o 

Disapp.            9  16  43  16.9 

I.    Transit 

Ingress  W. 

17  16    4 

I.    Occult. 

Beapp.            9  19  25 

m.    Ocoult. 

Reapp. 

17  16  53 

HI.    Eclipse 

Disapp.          10    8  28  35.5 

n.    Occult. 

Reapp. 

17  17  57 

n.    Eclipse 

Disapp.  Vf.    10  12    9  15.8 

I.    Shadow 

Egress 

17  18  11 

III.    Occult. 

Reapp.  W.    10  13  35 

I.    Transit 

Egress 

17  18  23 

L    Shadow 

Ingress  W.    10  13  57 

I.    Eclipse 

Disapp.  W. 

18  13    6  46.6 

I.    Transit 

Ingress  W.    10  14  21 

I.    Occult. 

Beapp.  W. 

18  15  35 

n.     Occult. 

Reapp.  W.    10  15  44 

n.    Shadow 

Ingress  W. 

19    9  18 

I.    Shadow 

Egress    W.    10  16  17 

II.    Trannt 

Ingress  W. 

19    9  37 

I.    Transit 

Egress            10  Id  40 

I.    Shadow 

Ingress   W. 

19  10  20 

I.    Eclipse 

Disapp.  W.    11  11  11  54.4 

I.    Transit 

Ingress  W. 

19  10  30 

I.    Occult. 

Reapp.  W.    11  13  51 

n.    Shadow 

Egress    W. 

19  12  12 

U.    Shadow 

Ingress            12    6  40 

11.    Transit 

Egress    W. 

19  12  29 

U.    Trantit 

Ingress           12    7  21 

I.    ^ladow 

Egress    W. 

19  12  40 

I.    Shadow 

Ingress  W.    12    8  26 

I.    Transit 

Egress    W. 

19  12  49 

I.    Transit 

Ingress  W.    12    8  47 

I.    Eclipse 

Disapp, 

20    7  35  34.8 

U.    Shadow 

Egress    W.    12    9  34 

I.    Occult. 

Reapp.  W. 

20  10    1          J 

II.    Transit 

Egress    W.    12  10  13 

III.    Shadow 

Ingress 

21    2  36 

I.    Shadow 

Egress    W.    12  10  46 

m.    Transit 

Ingress 

21    3*  6 

I,    Transit 

Egrese  M[.    12  11    6 

IV.    Shadow 

Ingress 

21    3    9 

IV.    EcUpse 

Disapp.           12  16  28    6.3 

n.    Eclipse 

Disapp. 

21    4    1  34.3 

IV.     Occult. 

Reapp            13    0    0 

IV.    Tnmat 

Ingress 

21    4  20 

I.    Eclipse 

Disapp.           13    5  40  40.3 

I.     Shadow 

Ingress 

21    4  49 

I.     Occult. 

Reapp.  W.    13    8  17 

I.    Trannt 

Ingress 

21    4  56 

UI.     Shadow 

Ingress            13  22  36 

UI.     Shadow 

Egress 

21    6  15 

III.     Trannt 

Ingress            13  23  50 

lU.    Transit 

Egress 

21    6  41 

n.    Eclipse 

Disapp.           14    1  26  40.2 

II.     Occult. 

Reapp. 

21    7    4 

lU.     Shadow 

i;gra9s            14    2  15 

I.     Shadow 

Egress 

21    7    8 

I.     Shadow 

Ingress            14    2  54 

I.     Transit 

Egress 

21    7  15 

I.     Transit 

Ingress            14    3  13 

IV.     Shadow 

Jiigress    vv. 

21    7  51 

III.    Transit 

Egress            14    3  25 

IV.    Tftmsit 

Egress    W. 

21    8  46 

II.     Occult. 

Reapp.          14    4  ST 

I.    Eclipse 

Disapp. 

22^  ^  4  16.8 

I.     Shadow 

Egress            14    5  14 

I.     Occult. 

Reapp. 

22    427 

I.     Transit 

Egress            14    6  31 

n.     Shadow 

Ingress 

22  22  36 

I.    Edipse 

Disapp.           15    0    9  20.8 

II.    Transit 

Ingress 

22  22  45 

I.     Occult. 

Reapp.           15    2  43 

I.     Shadow 

Ingress 

22  23  17 

II.     Shadow 

Ingress            15  19  59 

I.    IVansit 

Ingress 

22  23  21 

n.     Transit 

Ingress            15  20  29    , 

n.     Shadow 

Egress 

23    1  30 

I.     Shadow 

Ingress            15  21  23 

11.    Tranwt 

Egress 

23    1  37 

I.    Transit 

Ingress            15  21  39 

I.     Shadow 

Egress 

23    1  37 

n.     Shadow 

Egress             15  22  53 

I.     Transit 

E^gress 

SB    1  41 

n.    Transit 

Egress            15  23  21 

L    Eclipse 

Disapp. 

23  20  88    5  J 

I.     Shadow 

Egress             15  23  43 

I.    Occult. 

Reapp. 

23  22  53 

I.     Transit 

Egress            15  23  57 

m.    Eclipse 

Disapp. 

24  16  31  39.3 

I.    Eclipse 

IXsapp.           16  18  38    7.4 

n.    Occult. 

Disapp. 

24  17  19 
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WASHINGTON 

MEAN  TDIK. 

AUGUSl 

1 
■ 

d     h     m    ■ 

d     h    B      • 

I.     Shadow 

Ingress 

24  17  46 

n. 

Eclipse 

Reapp.  W. 

28    9  23    1.7 

I,    Transit 

Ingresi 

24  17  47 

in. 

Transit 

Egress   W. 

28    957 

I.    Shadow 

Egress 

2420    5 

TTF. 

Shadow 

Egren    W. 

28  10  16           j 

I.    Transit 

Egress 

24  90    6 

I. 

Occult. 

Disapp. 

29    3  51           1 

III.     Occult. 

Beapp. 

24  20    9 

I. 

Eclipse 

Reapp. 

29    6  14  48.8  j 

n.     Occtilt. 

Reapp. 

24  20  10 

IV. 

Occult. 

Disapp.  W. 

29    945 

I.     Occnlt. 

Disapp.  W. 

25  15    0 

IV. 

Eclipse 

Reapp.  W. 

29  15    8    9.0 

I.    Occult. 

Beapp. 

25  17  19 

n. 

Transit 

Ingiess 

30    1    1 

n.    Transit 

Ingreti  W. 

26  11  54 

I. 

Transit 

Ingress 

30    1    5 

n.    Shadow 

IngrssB  W^. 

26  11  56 

I. 

Shadow 

Ingress 

30    1  12 

I.    Transit 

Ingress  W. 

26  12  13 

n. 

Shadow 

Ingress 

30    1  15 

I.     Shadow 

Ingi«8s  W. 

26  12  14 

I. 

Transit 

ESgress 

30    324 

I.     Transit 

Egress    W. 

26  14  »2 

I. 

Shadow 

Egress 

30    3  31 

I.    Shadow 

Egress    W. 

26  14  34 

u. 

Transit 

Egress 

30    353 

n.    Transit 

T^^         -  -   -         mkf 

26  14  46 

n. 

Shadow 

ESgress 

30    4    8 

II.    Shadow 

j!<gre8S    fV« 

26  14  49 

I. 

Occult. 

Disapp. 

30  22  17 

I.    Occult. 

Disapp.  W. 

27    925 

I. 

Eclipse 

Rea|^. 

31    0  43  d8J 

I.    Eclipse 

Reapp.  W. 

27  11  46    5.2 

I. 

Transit 

Ingivss 

31  19  31 

m.    Transit 

Ingress 

28    6  21 

n. 

Occult. 

Disapp. 

31  19  32 

n.    Occult. 

Disapp. 

28    626 

I. 

Shadow 

Ingress 

31  19  40 

lU.    Shadow 

IngreM 

28    637 

m. 

Occult. 

Disapp. 

31  19  49 

I.    IVansit 

Ingress 

28    639 

I. 

Transit 

I^^ress 

31  21  50 

I.    Shidow 

IngfMs 

28    643 

I. 

Shadow 

Stress 

3129    0 

I.    Transit 

Egrees    W. 

28    8  58 

n. 

Ecli^ 

Reapp. 

31  99  40  28.1 

I.    Shadow 

Egress    1^. 

28    9    3 

Pkatet  of  tke  EclipMi  af  tke  Bab 

Wteti 

tor  11  iBfertiag  Tdcscopi. 

L 

'^ 

^ 

UL 

■■^ 

4 

n. 

^ 
V 

• 

IV. 

■■^ 

^ 

8EPTE 

mb: 

ER. 

d     h     m     • 

d     h     »    ■      ' 

in.    Eclipse 

Reapp. 

1    0    1  42.7 

I. 

Shadow 

Ingiess  W. 

9  14    9 

I.    Occult. 

Disapp. 

1  16  43 

n. 

Transit 

Ingress  W. 

9  14  10          1 

I.    Eclipse 

Reapp. 

1  19  12  21.2 

n. 

Shadow 

Ingress  W. 

9  14  34 

1     I.    Transit 

Ingress  W. 

2  13  56 

I. 

Trannt 

Egress   W. 

9  16  16 
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WASHINGTON 

MEAN  TIMK. 

SBPTEMBEB. 

d     h     m     • 

d     h    an     • 

I. 

Shadow 

Egress 

3  16  26 

I. 

Occult 

Disapp.  W. 

10  12  54 

II. 

Trvuk 

Egress 

d  17    2 

I. 

EcHpse 

Beapp.  W. 

10  15  36  25.1 

n. 

ShtOow 

Egress 

a  17  26 

I. 

Transit 

IngreM  W. 

11  10    6 

I. 

Occult 

Disa^.  W. 

3  11  11 

I. 

Shadow 

IngrosB  W. 

11  10  32 

I. 

SclipM 

Beapp.  W. 

3  13  41  11.9 

n. 

Occult 

Dis^ip.  W. 

11  10  52 

I. 

Tnnait 

JbgresB  W. 

4    822 

I. 

Transit 

Egress    W. 

11  12  26 

L 

Shadow 

Ingress   W. 

4    836 

I. 

Shadow 

Egress    W. 

11  12  51 

n. 

Occult. 

Disapp.  W. 

4    838 

m. 

Transit 

Ingrass   W. 

11  12  54 

III. 

Transit 

Ingrass  W. 

4    937 

n. 

Eclipse 

Beapp.  W. 

11  14  32    2.8 

III. 

Shadow 

Ingress  W. 

4  10  38 

m. 

Shadow 

Ingress  W. 

1L14  39 

I, 

Transit 

Egress   W. 

4  10  42 

lU. 

Transit 

Egcem 

11  16  30 

I. 

Shadow 

Egress    W. 

4  10  57 

III. 

Shadow 

Egress 

11  18  16 

n. 

Eclipse 

Beapp.  W. 

4  11  57  57.5 

I. 

Occult 

Disapp.  W. 

12    7  21 

m. 

Transit 

Egress    W. 

4  13  13 

I. 

EcKpse 

Bei^.  W. 

12  10    5  12.0 

ni. 

Shadow 

Egress    W. 

4  14  17 

I. 

Transit 

Ingress 

13    4  32 

I. 

Occalt. 

Disaf^. 

5    536 

I. 

Shadow 

Ingress 

13    5    1 

L 

Eclipse 

Beapp.   W. 

5    8    9  57.2 

n. 

Thosit 

Ingress 

13    5  36 

I. 

Transit 

Ingiass 

6    248 

u. 

l^iadow 

Ingress 

13    6  32 

I. 

Shadow 

Ingress 

6    3    6 

L 

Transit 

Egress. 

13    6  52 

n. 

Transit 

IngreM 

6    3  18 

I. 

Shadow 

Egress    W. 

13    7  20 

II. 

Shadow 

Ingress 

6    354 

II. 

Transit 

Egress    W. 

13    8  26 

I. 

Transit 

Egress 

6    5    8 

n. 

Shadow 

Egress    W. 

13    9  24 

I. 

Shadow 

Egress 

6    525 

I. 

Occult 

I^sapp. 

14    147 

n. 

Transit 

Egress 

6    6  10 

I. 

Eclipee 

Bei^. 

14    4  34    5.4 

II. 

Shadow 

Egress 

6    646 

I. 

Transit 

Ingress 

14  22  58 

IV. 

Transit 

Ingress 

6  18  32 

I. 

Shadow 

Ingress 

14  23  30 

IV. 

Shadow 

Ingress 

6  21  23 

IV. 

Occolt. 

Disapp. 

15    0    0 

IV. 

Transit 

Egress 

623    2 

n. 

Occult. 

Disapp. 

15    0    0 

L 

Occolt. 

Disi^ip. 

7    0    2 

L 

Tramit 

Egress 

15    1  18 

IV. 

Shadow 

Egress 

7    2    2 

I. 

Shadow 

Egress 

15    1  49 

L 

Eclipse 

Beapp. 

7    2  36  48.9 

m. 

Occult 

Duapp. 

15    2  37 

L 

Transit 

Ingress 

7  21  14 

n. 

EcUpse 

Beapp. 

15    3  50  38.4 

I. 

Shadow 

Ingress 

7  21  35 

IV. 

Occult. 

Be^pp. 

15    4  26 

n. 

Occult. 

Disapp. 

7  21  45 

IV. 

Eclipse 

Disapp. 

15    4  55  41.3 

m. 

Occult. 

Dis^p. 

723    6 

ra. 

Eclipse 

Beapp.  W. 

15    8    3  39.2 

I. 

Transit 

Egress 

723  34 

IV. 

Eclipse 

Beapp.  W. 

15    9  18  47.7 

I. 

Shadow 

Egress 

723  54 

I. 

Occult. 

Disapp. 

15  20  13 

II. 

Eclipse 

Beapp. 

8    1  15  28.3 

I. 

Eclipse 

Beapp. 

15  23    2  51.2 

m. 

Eclipse 

Beapp. 

8    4    2  48.5 

I. 

Transit 

Ingress 

16  17  24 

I. 

Occult. 

Di8iq)p. 

8  18  28 

I. 

Shadow 

Ingress 

16  17  58 

I. 

Eclipse 

Beapp. 

8  21    7  32.8 

* 

u. 

Transit 

Ingress 

16  18  45 

L 

Transit 

Ingress 

9  15  40 

I. 

Transit 

Egress 

16  19  44 

I. 

Shadow 

Ingress 

9  16   ^ 

u. 

Shadow 

Ingress 

16  19  51 

n. 

Transit 

Ingress 

9  16  27 

I. 

Shadow 

Stress 

16  20  17 

n. 

Shadow 

Ingress 

9  17  13 

II. 

Transit 

Egress 

16  21  37 

I. 

Transit 

Egreai 

9  18    0 

n. 

Shadow 

Egress 

16  22  ^ 

I. 

Shadow 

Egress 

9  18  22 

I. 

Occult. 

Disapp.  W . 

17  14  39 

n. 

Transit 

Egress 

9  19  19 

I. 

Eclipse 

Beapp. 

17  17  31  44.6 

n. 

Shadow 

Egress 

920    5 

I. 

Transit 

Ingress  W. 

18  11  50 
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WASHINGTON  MEAN  TtME. 

SEPTEMBER. 

* 

d     h    m     • 

d     h    M     • 

I.    Shadow 

xngPGBi  W« 

18  12  97 

II.    Transit 

Egress 

23  23  d6 

IL    Ooctdt 

Disapp.  W. 

18  13    8 

n.    Shadow 

Egress 

24    121 

I.    Transit 

EgTM     W. 

18  14  10 

I.    Occnlt 

Disapp. 

24  16  25 

I.    Shadow 

Egress    W. 

18  14  46 

I.    EcUpsd 

Reapp. 

24  19  27    9.8 

lU.    Transit 

Ingresi 

18  16  15 

I.    Tranat 

Ingress  W. 

25  13  36          1 

n.    EcUpse 

Beaf^. 

18  17    8  18.4 

I.    Shadow 

Ingress  W. 

25  14  22          I 

III.    Shadow 

digress 

18  18  41 

II.    Occult. 

Disapp. 

25  15  2M 

Iir.    Transit 

Egress 

18  19  52 

I.    T^vnsit 

Egress 

25  15  56          j 

HL    Shadow 

Egrssi 

18  22  19 

I.    Shadow 

Egress 

25  16  41 

I.    Occnlt. 

Disi^.  W. 

19    9    6 

ill.    IVannit 

Ingress 

25  19  38 

I.    Eclipse 

Reapp.  W. 

19  12    0  33.1 

U.    Eclipse 

Reapp. 

25  19  43  44  4  1 

I.    Tnmsil 

Ingress 

29    6  17 

ill.    Shadow 

Ingress 

25  22  42 

I.    ^adow 

Ingre«  W. 

20    6  56 

m.    Transit 

Egress 

25  23  15 

II.    Transit 

Ingress  W. 

20    754 

III.     Shadow 

BgreBB 

26    22D 

I.    Transit 

Egrets   W. 

20    837 

I.    OcctdU 

Disapp.  W. 

28  10  52 

n.    Shadow 

Ingreti  W. 

29    9  10 

I.    Eclipse 

Resf^.  W. 

26  13  55  59.8 

I.    Shadow 

x^rosB    W. 

20    9  15 

L    Transit 

Ingress  W. 

27    8    3 

n.    Transit 

Egress    W. 

20  10  46 

I.    Shadow 

Ingress  W. 

27    8  50        • 

n.    Shadow 

Egress    W. 

20  12    2 

n.    Transit 

Ingress  W^. 

27  10  IS 

I.    Occult. 

Disapp. 

21    3  32 

I.    Transit 

x^ross    W. 

27  10  23 

I.    Ecl^ 

Reapp. 

21    6-29  27^ 

I.    Shadow 

Egress    W. 

27  II    9 

I.    Transit 

Ingren 

22    043 

II.    Shadow 

Ingress  IV. 

27  11  48          - 

I.    Shadow 

Ingrea 

22    1  25 

II.    Transit 

Egress    W. 

27  18    7 

n.     Occult 

Disapi^. 

22    2  16 

n.     Shadow 

Egress 

27  14  40 

I.    Transit 

Egre» 

22    3    3 

I.    Occnlu 

Disapp. 

28    5  19 

I.     Shadow 

Egren 

22    344 

I.    Eclipse 

Reapp.   W. 

28    8  24  55.8 

1 

III.     Occulta 

Disapp. 

22    546 

I.    TVansit 

Ingress 

29    230     .     1 

II.    £clitM6 

Reappw 

22    6  25  594 

I.    Shadow 

Ingress 

29   3  19          j 

m.    Eclipse 

Reapp.  W. 

22  12    4  37.2 

n.    Occnlt. 

Disa|q>. 

29    433 

I.    Occulta 

Disa^. 

22  21  59 

I.    Transit 

Egress 

29    44»          ' 

I.    Eclipse 

Reapp. 

23    0  58  15.1 

I.    Shadow 

Egress 

29    538 

IV.    Transit 

IngrcM 

23   9    5 

n.    Eclipse 

Reapp.  W. 

29   9    1  30.5, 

IV.    IVatosit 

I^est   W. 

23  13  39 

m.    Ocoidt. 

Disapp.  vT. 

29   9  11           1 

IV.    Shadow 

Ingres 

23  15  39 

m.    Eclipse 
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29  16    6    4J9 

L    Trannt 

IngrcM 

23  19  10 

I.    Occtdt. 

Disapp. 

29984«          1 

L    Shadow 

IngrcM 

23  19  58 

I.    Eclipse 

Reapp. 

30    258  44.5 

IV.    Shadow 

Egr«» 

23  20  14 

•I.    Traant 

Ingress 

382056 

n.    Tran^t 

Ingren 

23  21    4 

I.    Shadow 
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30  21  48 

I.    Tl-aoiBit 

Egress 

23  21  30 

L    Transit 

Egress 

30  88  IS          \ 

I.    Shadow 
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23  22  Id 

.U.    TMttit 

Ingress 

30  98  8S 

n.    Shadow 

Ingmi 

23  22  39 

i 
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OCTOBER. 

d     h     m    • 

d     h    m    B 

I. 

Shadow 

li^rest              10    7 

L 

Occult. 

Disi^^  W. 

5    7    7 

II. 

Shadow 

Ingress              117 

I. 

Eclipse 

Reapp.   W. 

5  10  30  38.9 

n. 

Tramit 

Egress              1    3  18 

I. 

Transit  ^ 

Ingress 

6    4  17 

n. 

Shadow 

Egress              1    3  59 

I. 

Shadow 

Ingress 

6    5  14 

IV. 

Occidt. 

Disapp.            1  14  51 

I. 

Transit 

Egress   W. 

6    636 

I. 

Oceidt. 

Disapp*            1  18  Id 

n. 

Occult. 

Disai^.  W. 

6    653 

IV. 

OcCtHt. 

Reapp.             1  19  18 

.    L 

Shadow 

Egress   W. 

6    733 

I. 
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11. 
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Reapp.  W. 
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IV. 
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Disi^             1  33  11  11.1 

ni. 

Occult. 

Disapp.  W. 

6  13  40 

IV. 

ficlfpae 

R«i^p.             3    3  30    0.9 

m. 

Occidt. 

Rei^ip. 

6  16  19 

I. 

Tnmat 

Ingrefli             3  15  33 

HI. 

Eclipse 

Disapp. 

6  16  41    67 

I. 

Shadow 

Ingras            3  16  17 

IIL 

EcHpse 

Reapp. 

6  30    7  34.9 

I. 

Transit 

£^;resB             3  17  43 

1. 

Ocenlt. 

Disapp. 

7    1  33 

n. 

Occolt. 

Difli^.            3  17  43 

I. 

Ecfipse 

Reapp. 

7    4  49  30.5 

I. 

Shallow 

Egress            3  18  36 

I. 

Transit 

Ingress 

7  33  44 

n. 

EcHpfle 

Reapp.             3  33  19  31.5 

I. 

Shadow 

Ingress 

733  43 

ni. 

iVaiiflit 

Ingress            3  33    5 

I. 

Transit 

Egress 

8    18 

III. 

Transit 

i^ress             3    8  43 

n. 

Transit 

Ingress 

8    1  48 

111. 

Shadow 

Ingress            3    3  44 

I. 

Shadow 

Egress 

8    3    3 

III. 

Shadow 

Egress             8    6  31 

n. 

Shadow 

Ingress 

8    346 

I. 

Ocetdt. 

Disapp.  W.     3  13  39 

u. 

Transit 

Egress 

8    4  41 

I. 

EcfifMe 

Reapp.            3  15  51  31.6 

n. 

Shadow 

Egi««   W. 

8    688 

I. 

Transit 

Ingress  W.      4    9  50 

I. 

Occult. 

Disi^tp. 

880    1 

I. 

Shadow 

Ingress  W.      4  10  45 

I. 

Eclipse 

E«W 

8  86  K  I5JS 

I. 

Transit 

Egress    W.      4  13    9 

I. 

Transit 

Ingress 

9  17  11 

n. 

Tranat 

Ingitsss  W.      4  13  36 

I. 

Shadow 

Ingi^ss 

9  18  13 

I. 

Shadow 

Egiw   W.     4  13    4 

I. 

Transit 

Egress 

9  19  30 

H. 

Shadow 

Ingress            4  14  37 

n. 

Occult. 

Disa{^ 

930    4 

11. 

Transit 

Egress            4  15  39 

1. 

Shadow 

Egren 

980  31 

n. 

Shadow 

EgMS             4  17  19 

IV. 

Trsnsit 

Ingwss 

10    0  31 
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d     h     m     • 
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IL 
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10    0  55    9.5 

IIL 

Transit 

Egress    W. 

17    9  50 

HL 

Transit 
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10    2  96 

IIL 

Shadow 

Ingress  W. 

17  10  47 

IV. 
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10    5    0 

III. 

Shadow 
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17  14  23 

III. 

Transit 
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10    6  14 

I. 

Occult. 

Disapp. 

17  16  18 
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Shadow 

Ingress   W. 

10    6  45 

I. 

Eclipse 

Reapp. 

17  19  42  46.6  ! 

IV. 

Shadow 

Ingress  W. 

10    9  56 

IV. 

Occult. 

Disapp.  W. 

18    6  33 

IIL 

Shadow 

Egress    W. 

10  10  23 

IV. 

Occult. 

Reapp.  W. 

18  11    4          ; 

IV. 

Shadow 

Egress 

10  14  27 

I. 

Transit 

Ingress 

18  13  28          1 

I. 

Occult. 

Disapp. 

10  14  28 

I. 

Shadow 

IngrsM 

18  14  36 

I. 

Eclipse 

Reapp. 

10  17  47    7.4 

I. 

Transit 

Egress 

18  15  47 

I. 

Transit 

Ingress  W. 

11  11  38 

I. 

Shadow 

Egress 

18  16  55 

I. 

Shadow 

Ingress  W. 

11  12  41 

U. 

Transit 

Ingress 

18  17  27 

I. 

Transit 

Egress 

11  13  57 

IV. 

Eclipse 

Dis^p. 

18  17  27  21.7 

I. 

Shadow 

Egress 

11  15    0 

IL 

Shadow 

Ingress 

18  19  44 

n. 

Transit 

Ingress 

11  15    1 

IL 

Transit 

Egress 

18  20  20 

II. 

Shadow 

Ingress 

11  17    5 

rv. 

Eclipse 

Reapp. 

18  21  41  27.3  , 

IL 

Transit 

Egress 

11  17  54 

IL 

Shadow 

Egress 

18  22  36 

n. 

Shadow 

Egress 

11  19  57 

I. 

Occult. 

Disapp.  W. 

19  10  45 

I. 

Occult. 

Disi^p.  W. 

12    8  55 

I. 

Eclipse 

Reapp. 

19  14  11  45.5 

I. 

Eclipse 

Reapp.  W. 

12  12  16    5.7 

I. 

Transit 

Ingress  W. 

20    755 

I. 

Transit 

Ingress 

13    6    6 

I. 

Shadow 

Ingress  W. 

20    9    4 

I. 

Shadow 

Ingrass  W. 

13    7    9 

I. 

Transit 

Egress    W. 

20  10  14 

I. 

Transit 

Egress    W. 

13    8  25 

I. 

Shadow 

Egress    W. 

20  11  23 

n. 

Occult 

Disj^.  W. 

13    9  16 

n. 

Occult. 

Disapp.  W. 

20  11  40 

I. 

Shadow 

Egress    W. 

13    9  28 

II. 

Eclipse 

Reapp. 

20  16  49  12  3 

n. 

Eclipse 

Reapp. 

13  14  13    7.2 

in. 

Occult. 

Disapp. 

20  19  54 

III. 

Occult. 

Disapp. 

13  16  15 

IIL 

Occult. 

Reapp. 

20  23  33 

m. 

Occult. 

Reapp. 

13  19  54 

IIL 

Eclipse 

Disapp. 

21    0  45  57  J2 

III. 

Eclipse 

Disapp. 

13  20  43  48.1 

m. 

Eclipse 

Reapp. 

21    4  11  19.8 

IIL 

Eclipse 

Rei^p. 

14    0    9  44.1 

L 

Occult. 

Disapp. 

21    5  13 

I. 

Occult. 

Disi^. 

14    3  22 

I. 

EcUpse 

Reapp.   W. 

21    8  40  37.0 

I. 

Eclipse 

Reapp.  W. 

14    6  44  56.4 

I. 

Transit 

Ingress 

22    223 

I. 

Transit 

Ingress 

15    0  33 

I. 

Shadow 

Ingress 

22    333 

I. 

Shadow 

Ingress 

15    1  38 

I. 

Transit 

Egress 

22    442 

I. 

Transit 

Egress 

15    2  52 

I. 

Shadow 

Egress 

22    552 

I. 

Shadow 

Egress 

15    3  57 

n. 

Transit 

Ingress  W. 

22    6  41 

n. 

Transit 

Ingress 

15    4  14 

n. 

Shadow 

Ingress  W. 

22    9    3 

JL 

Shadow 

Ingress  W. 

15    6  24 

II. 

Transit 

Egress    W. 

22    934 

n. 

Transit 

Egraas    W. 

15    7    7 

n. 

Shadow 

Egress    W. 

22  11  55 

n. 

Shadow 

Egress    W. 

15    9  16 

I. 

Occult. 

Disa|^. 

22  23  41 

I. 

Occult. 

.  Disapp. 

15  21  50 

I. 

Eclipse 

Reapp. 

23    3    9  35.0 

I. 

Eclipse 

Reapp. 

16    1  13  53.8 

I. 

Transit 

Ingress 

23  20  50 

I. 

Transit 

Ingress 

16  19    0 

I. 

Shadow 

Ingress 

2322    2 

I. 

Shadow 

Ingress 

16  20    7 

I. 

Transit 

Egress 

2323   0 

L 

Transit 

Egress 

16  21  19 

I. 

Shadow 

Egress 

24    0  21 

I. 

Shadow 

Egress 

16  22  26 

n. 

Occult. 

Disai^. 

24    052 

n. 

Occult. 

Disai^. 

16  22  28 

n. 

Edipse 

Reapp. 

24    6    7  lao 

IL 

Eclipse 

Reapp. 

17    3  31  12.1 

in. 

Transit 

Ingress  W. 

24    953 

IIL 

Transit 

Ingm 

17    6  12 

m. 

Transit 

Egress 

24  13  21 
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OCTOBER. 

d     h     m     • 

d     h     m    • 

III. 

Shadow 

Ingr6S8 

34  14  49 

m. 

Eclipse 

Disapp. 

28    4  48    9.8 

I. 

Occalt. 

Disapp. 

24  18    8 

A* 

Occult. 

Disapp.  W. 

28    7    4 

m. 

Shadow 

Egress 

24  18  24 

m. 

Eclipse 

Beapp.  W. 

28    8  12  58.0 

L 

Eclipse 

Rea|^. 

24  21  38  28.2 

Ji« 

Eclipse 

Beapp.  W. 

28  10  36  19.7 

I. 

Transit 

Ing^rcfls 

25  15  18 

JL« 

Transit 

Ingress 

29    4  14 

I. 

Shadow 

Ingress 

25  16  31 

JL« 

i%adow 

Ingress 

29    529 

I. 

Transit 

Egms 

25  17  37 

JL» 

Transit 
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I. 

Shadow 

Egress 

25  18  50 

Jl* 

Shadow 

EgreM    W. 

29    7  48 

n. 

Transit 

Ingres 
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U. 

Transit 
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29    9  11 

n. 

Shadow 

Ingress 

25  22  22 

n. 

Shadow 

IngTMS  W. 

29  11  41 

II. 

Transit 

Egress 

25  22  49 

n. 

Transit 

Egress    W. 

29  12    4 
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Shadow 

Egress 

26    1  13 

n. 
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29  14  32 

I. 
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26  12  36 

I. 
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Disapp. 

30    1  32 

I. 

Eclipse 

Beapp. 

26  16    7  27.6 

I. 

Eclipse 

Beapp. 

30    5    5  17.7 

IV. 

Transit 

Ingress 

26  16  36 

I. 

Trannt 

Ingress 

30  22  42 

IV. 

Transit 

Egress 

26  21  16 

I. 

Shadow 

Ingress 

30  23  58 

IV. 

Shadow 

Ingress 

27    4  13 

I. 

Transit 
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31    1    1 

IV. 

Shadow 

Egress 

W.    27    8  39 

I. 

Shadow 

l!^ren 

31    2  17 

I. 

Transit 

Ingress 

W.    27    9  46 

11. 

Occult. 

Disapp. 

31    3  22 

I. 

Shadow 

Ingress 

W.    27  11    0 

n. 

Eclipse 

Beapp.  W. 

31    8  43  38.9 

I. 

Transit 

Egress 

W.    27  12    5 

111. 

Transit 

Ingress 

31  13  39 

I. 

Shadow 

Egress 

27  13  19 

in. 

Transit 

Egress 

31  17  18 

n. 

Occult. 

Disapp. 

27  14    7 

in. 

Shadow 

Ingress 

31  18  51 

II. 

Eclipse 

Beapp. 

27  19  25  28.1 

I. 

Occult. 

Disapp. 

31  20    0 

III. 

Occult. 

Disapp. 

27  23  38 

m. 

Shadow 

Stress 

31  22  26 

m. 
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28    3  17 

L 
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31  23  34  11.4 

L 
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w 

1    : 

NOVE 
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Transit 
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Shadow 
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Shadow 
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Transit 
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I. 

Transit 
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Shadow 
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d     h     m     • 

d     h    m     ■ 

n.    Transit 

Egress 
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Shadow 
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9    630 

n.    Shadow 

Egresi 

2    dS2 
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Disapp. 
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Disapp. 

2  14  29 

Eclipse 

Reapp. 
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Beapp. 

2  18    3  10.8 

Transit 

IngrsM 

10  13  38 

I.    TVansit 

Ingreai  W. 

3  11  38 

Shadow 
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10  14  52 

I.     Shadow 
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312  56 

Transit 

Egress 
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Egress 

3  13  57 

Shadow 

Egress 

10  17  11 

I.     Shadow 
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3  15  15 
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Occult. 

Duapp. 
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3  16  38 

n. 

Eclipse 
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Di8i4>p.  W. 
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Disapp.  W. 
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TVansit 
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Ingress  W. 
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m.    Eclipse 
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Transit 

Ingress   W. 
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I.    Eclipse 

Reapp. 
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IV.    Eclipse 
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I.    Transit 
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n. 

Transit 

Ingress 

12  14  18 

I.    Shadow 
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IV. 

Transit 

Egress 

12  14  34 
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Egress    W. 
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Shadow 

Ingress 

12  16  58 
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Egress    W. 
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n. 

Transit 

Egress 

12  17  11 

n.    Transit 
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5  11  44 

n. 

Shadow 
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H.    Shadow 

Ingress 

5  14  20 

IV. 

Shadow 

Ingress 

12  22  31 

II.    Transit 

Egress 
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Shadow 
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Reapp.  W. 
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Transit 
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I.    Transit 
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I. 
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I. 

Transit 
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14    4  48 

I.     Transit 
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I. 

Shadow 
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I.     Shadow 
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n.    Occult. 
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Transit 
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Ingress 
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I. 
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Disi^. 

14  28  48 
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Egress 
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Transit 
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15    2  55 

m.    Shadow 

Ingress 
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Eclipse 
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III.    Shadow 

Egress 

8    227 

I. 

Transit 

Ingres 

15  20  57 

I.    Transit 

Ingress 

8  19    3 

I. 

Shadow 

Ingress 

15  22  18 

I.     Shadow 

Ingress 

820  23 

I. 

TVansit 

Egress 

15  23  16 

L    Transit 

Egress 

8  2123 

I. 

Shadow 

Egress 

16    0  37 

I.     Shadow 

E^gress 

822  42 

n. 

Transit 

Ingress 

16    3  36 

n.    Transit 

Ingress 

9    1    1 

n. 

Shadow 

Ingress  W. 

16    6  18 

U.    Shadow 

Ingress 

9    339 

n. 

T^msit 

Egress    W. 

16    6  29 

n.    Transit 

f^ress 

9    354 

n. 

Shadow 

Egrass   W. 

16    9    8 

JITPITER^S  SATELLITES,    1867.    481 


WASHINGTON 

MEAN  TIME. 

NOVEMBER. 

d     1l>  m    ■ 

d    h    m     • 

I. 

Occult. 

Disai^          16  18  17 

I. 

Eolipse 

Beapp. 

23  23  50  19.5 

I. 

Eclipse 

Rei^p.            16  31  54  37.6 

I. 

Transit 

Ingress 

24  17  21 

I. 

Transit 

Ingress            17  15  26 

I. 

Shadow 

Ingress 

24  18  42 

I. 

Shadow 

Ingress            17  16  47 

I. 

Transit 

Egress 

24  19  40 

I. 

Transit 

Egresa            17  17  45 

I. 

Shadow 

Egress 

24  21     1 

I. 

Shadow 

Egress            17  19    6 

IL 

Occult. 

Disapp. 

25    022 

n. 

Occult. 

Disapp            17  21  45 

n. 

Eitlipse 

Beapp.  Vr\ 

25    5  52  17.0 

n. 

Eclipse 

Beapp.           18    3  15  20.1 

I. 

Occult. 

Disapp. 

25  14  42 

m. 

Occolt. 

Disapp.            18  11  19 

m. 

Occult. 

Disapp. 

25  15  22 

I. 

Occult. 

Disapp.           18  12  46 

I. 

Eclipse 

Beapp. 

25  18  19  11.6 

m. 

Occult. 

Beapp.           18  14  58 

in. 

Occult. 

Beapp. 

25  19    1 

I. 

Eclipse 

Beapp.           18  16  23  29.9 

III. 

Eolipse 

Disapp. 

25  20  56  49.3 

III. 

Eclipse 

Disapp.           18  16  54  28.4 

m. 

Eclipse  . 

Beapp. 

26    0  19.  8.5 

UI. 

Eclipse 

Beapp.           18  ^  17  26.4 

I. 

Transit 

Ingress 

26  11  50 

I. 

Transit 

Ingress  W.    19    9  54 

I. 

Shadow 

Ingress 

26  13  11 

I. 

Shadow 

Ingress            19  11  16 

I. 

Tfwisit 

Egresi 

26  14    9 

I. 

Transit 

Egress            19  12  13 

I. 

Shadow 

Egress 

26  15  30 

I. 

Shadow 

Egress            19  13  35 

u. 

Transit 

Ingress 

26  19  33 

IL 

Transit 

Ingress            19  16  55 

II. 

Shadow 

Ingress 

,26  22  15 

n. 

Shadow 

Ingress           19  19  37 

n. 

Transit 

Egress 

26  22  26 

n. 

Transit 

i^ress            19  19  48 

n. 

Shadow 

Egress 

27    I    5 

11. 

Shadow 

Egress            19  22  27 

I. 

Occult. 

Disapp.  W. 

27    9  11 

I. 

Occult. 

Disapp.  W.    20    7  15 

I. 

Eclipse 

Beapp. 

27  12  48    8.4 

I. 

Eclipse 

Beapp.   W.    20  10  52  27.5 

I. 

Transit 

Ingress  W. 

28    620 

IV. 

Occult. 

Disapp.          20  17    2 

I. 

Shadow 

Ingress  W. 

28    740 

IV. 

Occult. 

Beapp.           20  21  41 

I. 

Tranmt 

Egress    W. 

28    839 

I. 

Transit 

Ingress            21    4  23 

I. 

Shadow 

Egress    W. 

28    9  59 

I. 

Shadow 

Ingress  W.    21    5  44 

II. 

Occult. 

Disapp. 

28  13  41 

IV. 

Eclipse 

Disapp.  W.    ^    6    2  15.7 
Egress    W.    21    6  42 

n. 

EcUpse 

Beapp. 

28  19  10  40.9 

I. 

Transit 

I. 

Occult. 

Disapp. 

29    3  40 

I. 

Shadow 

Egress    W.    21    8    3 

IV. 

Transit 

Ingress 

29    4    8 

IV. 

Eclipse 

Beapp.  W.    21  10    5  37.3 

in. 

Transit 

Ingress 

29    532 

IL 

Occult. 

Disapp.           21  11    3 

I. 

Eclipse 

Beapp.  W. 

29    7  17    1.0 

U. 

Eclipse 

Beapp.           21  16  33  41.4 

IV. 

Transit 

Egress    tt. 

29    8  49 

IIL 

Transit 

Ingress           22    1  27 

in. 

Transit 

Egress    W. 

29    9  12 

I. 

Occult. 

Disapp.          22    1  44 

m. 

Shadow 

Ingress 

29  11    0 

III. 

Transit 

Egress            22    5    7 

ni. 

Sladow 

Egress 

29  14  32 

I. 

Eclipse 

Beapp.           22    5  21  20.7 

IV. 

Shadow 

Ingress 

29  16  49 

in. 

Shadow 

Ingress  W.    22    6  57 

IV. 

Shadow 

Egress 

29  21    5 

in. 

Shadow 

Egren    W.    22  10  30 

I. 

Transit 

Ingress 

30    0  49 

I. 

Transit 

Ingress            22  22  52 

I. 

Shadow 

Ingress 

30    2    9 

1. 

Shadow 

Ingress            23    0  13 

I. 

Transit 

E^gress 

30    3    8 

1. 

Transit 

Egress            23    1  11 

I. 

Shadow 

Stress 

30    428 

I. 

Shadow 

Egress            23    2  32 

n. 

Transit 

Ingress  W. 

30    8  53 

n. 

Transit 

Ingress  W.    23    6  14 

n. 

Shadow 

Ingress 

30  11  34 

n. 

Shadow 

Ingress    W.    23    8  56 

n. 

Tranat 

Egress 

30  11  46 

n. 

Transit 

Egress    W.    23    9    7 

n. 

Shadow 

Egress 

30  14  24 

u. 

Shadow 

Egress            23  11  46 

I. 

Occult. 

Dbapp. 

30  22  10 

I. 

Occult. 

Disapp.          23  20  13 

• 

61 


1182   JCPITBirS  SATELLITM,   196^« 


ITASUINGTDN 

MEAN  ISMS. 

HOTSMfiBB. 

. 

L 

I 

Phaia  6t  Ike  Eellpwk  of  tht  Site 

.1     '             1.     1         II a— 

f ^       r 

mtai 
in. 

for  fui  Iliten 

Ling  Teleseo 

p«« 

r 

a 

n. 

V 

w 

r 

a 

IV. 

^ 

«          r 

•          • 

dege: 

MB£ 

\u. 

I. 

SditMe 

Reapp. 

d     n    m      s 

1    a  45  50.3 

I. 

IScfipsd 

Beqip. 

w. 

k     h    m      B 

6    0  19  38.7 

I. 

Tnmsii 

Ingitn 

1  10  10 

HI. 

Trtinsit 

IngiWi 

w. 

6    8  41 

I. 

ShAdow 

thgnm 

1  90  38 

m. 

Tra&eit 

EgriM 

8  13  91 

1. 

Trti&sii 

Egi^ 

1  91  08 

in. 

Shadow 

Ingran 

8  15    9 

I. 

Shadow 

Sgreas 

im37 

m. 

Shadow 

Egrssa 

818  33 

II. 

Occult. 

Disapp. 

9    d    1 

I. 

Transit 

Ingi«M 

7    947 

n. 

Ecfipee 

Seapp.  W. 

9    0  90  99.7 

I. 

Shadow 

Ingi«M 

7    4    5 

I. 

Occult. 

Disapp. 

9  iad8 

I. 

Tnmsil 

EgreM 

7    8    6 

iir. 

Occfdt* 

Disapp 

9  19  do 

I. 

Shadow 

EgflMI 

w. 

r    894 

I, 

Eclip6d^ 

Reappi 

9  90  14  50.6 

n. 

Transit 

Ingmt 

7  U  35 

in. 

>  Occult. 

Reappv 

998    9 

IV. 

Occult* 

Disappi 

7  11  « 

111. 

Eoipsd 

Disapp. 

3    0&4d.7 

n. 

Shadow 

IngraM 

7  14  19 

ni. 

ficKpod 

Beapp. 

3    4  91  93.1 

11 

Transit 

Egreii 

7  14  98 

I. 

Transit' 

Iiigi«« 

3  Id  48 

IV. 

Ooeult* 

Beapp. 

7  18  94 

I. 

8hado# 

logHBiS 

3  1«    7 

n. 

Shadow 

Egrtti 

7  17    9 

I. 

Transit 

EgreM 

3  19    7 

I. 

Occulta 

Disapp. 

8    8    7 

I. 

6hado# 

Egrets 

3  17  96 

IV. 

Ecfipse 

Disapp. 

8    0  90  It^ 

n. 

Transit 

Ingfm 

3  99  14 

I. 

Eclips* 

Beaf^. 

8   8  41  38.0 

n. 

Bhado# 

IngUM 

4    0«3 

IV. 

'Bn7^H]0B 

Reapp* 

8    4  17  97.0 

n. 

Tnu^i 

EgrMi 

4    17 

I. 

%tibsit 

ttagMM 

8  91  16 

II. 

6faado# 

EgriM 

4    843 

I. 

^a^W 

kigrMB 

899  33 

I. 

Occult* 

4  U    8 

I. 

T^tiiisit 

EgrM 

898  35 

I. 

ficl^ 

Reapp. 

4  14  43  4^.5 

I. 

Shadow 

Egress 

8    0S9 

I. 

Transit 

Ingfcss  W. 

5    8  17 

n. 

Occult. 

Disapp. 

w. 

9    543 

I. 

Shadow 

ingfsM  W, 

5    036 

n. 

£ch*psd 

Beapp. 

9  It    6  37^ 

I. 

Transit 

Egrcn 

5  10  36 

I. 

Occult. 

Dis^n^. 

918  36 

I. 

Shadow 

Egress 

5  11  5& 

I. 

EcBpse 

Reapp. 

9  tl  10  918 

n. 

Ocealt. 

Disapp. 

6  16  99 

ra. 

Occult. 

Disapp. 

9  98  41 

n. 

£ck>e 

Beapp* 

5  91  47  40.3 

m. 

Occult. 

Beapp. 

18    890 

I. 

Occult. 

Disi^p.  W. 

6    537 

ni. 

Eclipse 

Disapp. 

10    5    1  58.8 

JUPrTEirS  SATBLUTBS,  tmr,  49» 


WA8HHirGX<»^  JfflSAW  TIMR 

♦ 

9EQKM9EB. 

^ 

- -m  — ^       ■•          -" 

d     11     m     ■ 

" 

'    d     h    m     • 

iU. 

£c%0e 

Reai^. 

w. 

10    e$»58,4 

I. 

Trwit 

Ingrwf 

17  17  44 

I. 

Tnui0it 

IngrW 

10  ISf  «3 

I. 

Siadpw 

Ingres! 

17  18  56 

I. 

aMov 

Ing««s» 

10  17    9 

I. 

Trawt 

Egress 

17  20    0 

I. 

Tnmt 

Egr^ 

10  18    9 

I. 

^ladow 

Mgrmi 

17  21  17 

I. 

Skad^w 

Egresp 

10 19  n 

II. 

Transit 

Ingnass 

19    3  99 

n. 

Tra^nt 

Ingreai 

n    i^S4 

U. 

Shadow 

IngnM! 

W. 

18    6   9 

11. 

gha^w 

I»groi| 

11    3  31 

n. 

Tra^t 

Egress 

w. 

19    6  39 

IL 

Tnmait 

Egresi 

11    3  49 

II. 

Shadow 

Egrets 

w. 

18    S58 

n. 

JShadow 

Egrws 

w. 

11    6  2t 

i 

QcewH, 

Di«*W' 

18  1$    9 

I. 

Ocoalt. 

Disapp. 

11  13    0 

I. 

jBc%se 

Be^l^ 

18  19  34  53,4 

I. 

Selipse 

Eeapp. 

11  W  39  21.7 

I. 

Tnmt 

Ingi»» 

19  12  14 

I. 

IVa^t 

Ji^npi 

12  10  14^ 

I. 

9^9f*^^^  " 

Ingran 

19  13  27 

I. 

Siiadqw 

Ingrp«» 

12  1)  31 

I. 

Trau^t 

Egrei* 

19  M» 

I. 

Tntmt 

Egress 

12  12  34 

I. 

»a4ow 

Egr^ 

19  15  46 

I. 

Shat^ow 

Egre» 

12  13  50 

Ih 

Occ«lt. 

fifeaij^, 

19  9)49 

IL 

Occ«lt. 

Disapp. 

12  19    4 

n. 

Ec%e 

Beap^ 

20   3    2  30,9 

n. 

£elip0e 

Bea^ 

13    0  24    6.0 

J; 

Occult. 

Disi^ppf 

20    935 

I. 

Occi^t. 

Disaiw. 

w. 

13    7  30 

I. 

Bc%e 

Beay^ 

20  13    9  42.6 

L 

Eclippe 

Reapp* 

13  11    9  12J 

111. 

Jrapsit 

Ing«W 

20  14  10 

in. 

Jrawt 

IngP» 

13  13  $4 

III. 

Transit 

Egr^ 

209149 

m. 

Tmmt 

Egrwp 

13  17  39 

in. 

@Mow 

y^grm 

2Q29   « 

in. 

^^^^i^F^ 

Ing»»i| 

13  19   4 

in. 

SMow 

V^rm^ 

21  »m 

m. 

Shadow 

Egress 

13  22  35 

I. 

XnNpsit 

Jngrm  W. 

21  S49 

I. 

Tranat 

IngureaB 

14    4  45 

1. 

$badQ7 

Ip«r^ 

w.. 

21    756 

i. 

Shadow 

Ingress 

W. 

14    6    6 

I. 

Transit 

Egress 

w. 

21    9    2 

I. 

Transit 

EgMS 

w. 

14    7    4 

I. 

Shadow 

Sgress 

21  10  15 

L 

Rh^Ai^m 

Egceaa 

W- 

U    BI9 

n. 

Transit 

IngsesB 

21  17    2 

n. 

Transit 

Ingress 

14  14  17 

n. 

Shadow 

Ingress 

21  19  28 

n. 

Shadow 

Ingress 

14  K;  50 

n. 

Transit 

Egre^ 

21  19  55 

11. 

Transit 

Egress 

14  17  10 

n. 

Shadow 

Egjr»Bs 

21  22  17 

n. 

Shadow 

.  Egresa. 

14  19  39 

I. 

Occult. 

Difftpp- 

22    4    4 

I. 

Occult. 

Disapp. 

15    «    5 

I. 

Eclipse 

Beapf». 

W- 

22    7  32  37.5 

I. 

Eclipse 

Beapp. 

15    5  37    9.1 

I. 

Transit 

Ingress 

23    1  13 

ly. 

T"««>.«fff»      . 

-  -vi^pesa- 

1^4»44 

4. 

Ingress 

'  - 

4»  ^m 

I. 

Transit 

IngresB 

15  23  14 

I. 

Transit 

Egress 

23    332 

I. 

Shadow 

Ingress 

16    9  29 

I. 

Shadow 

Egr^ 

■    ^ 

23    444 

I. 

Transit 

Egress 

16    133 

II. 

Occult. 

DiflW 

^  11  11 

I. 

Shadow. 

Egress 

16    2  48 

n. 

Eclipse  ^ 

Beapp. 

^  16  21  29.8 

IV. 

Tranat 

Egress 

• 

16   8  54 

I. 

Occult. 

Disapp. 

23  22  34 

n. 

Occult. 

Disi^. 

w. 

16    8  26 

I. 

Eclipse 

Beapp. 

24    2    1  26.8 

w. 

KHMmMM  IV 

ingress 

^ 

W  ii   « 

w. 

Oo^tnt. 

Sisapix. 

w. 

«   ^40 

n. 

Eclipse 

Beapp. 

16  13  42  59.9 

in. 

Occult. 

Disapp. 

w. 

24    8  13 

IV. 

Shadow 

Egress 

16  15  18 

IV. 

Occult. 

Beapp. 

24  11  52 

L 

Occult. 

Disapp. 

16  20  35 

in. 

Occult. 

Beapp. 

24  11  52 

I. 

Eclipse 

Beapp. 

17    0    5  58.7 

ni. 

Eclipse 

Disapp. 

24  13    6    3.9 

in. 

Occult. 

Disi^p. 

17    3  55 

ni. 

Eclipse 

Beapp. 

24  16  25  37.7 

m. 

Occult. 

Beapp. 

w. 

17    7  34 

IV. 

Eclipse 

Disapp. 

24  18  38  44.9 

HI. 

Eclipse 

Disapp. 

w. 

17    9    4  12.2 

I. 

Transit 

Ingress 

24  19  43 

m. 

Eclipse 

Beapp. 

17  12  24  28.8 

I. 

Shadow 

Ingress 

24  20  54 

484  JUPITER'S  SATELLITES,   1867, 


WASHINGTON 

M£AN  TIME. 

DBCEMBEB. 

- 

d     h    m     ■ 

d       h      B 

1.    Transit 

Egress 

24  22    2 

I. 

IVansit 

^^ress  ^ 

28  11    3 

lY.    Eclipse 

Beapp. 

24  22  29  21.1 

I. 

Shadow 

Egress 

28  12  10 

I.    Shadow 

Egress  ^ 

.        24  23  13 

n. 

Transit 

Ingress 

28  19  47 

II.    Transit 

JngrSrVr.    25    6  24 

n. 

Shadow 

Ingress 

2822    5 

II.     Shadow 

Ingress 

W.    25    8  47 

n. 

Transit 

Egress 

28  22  40 

II.    Transit 

Egress 

25    9  17 

n. 

l^iadow 

Egress 

29    053 

IL    Shadow 

Egress 

25  11  35 

I. 

Occult. 

Disapp.  W. 

29    6    4 

I.    Occult. 

Disapp. 

25  17    4 

I. 

Eclipse 

Re^p. 

29    9  28    2.6 

I.     Edipee 

Reapp. 

25  20  30  19.2 

I. 

Transit 

Ingress 

30    3  13 

L    Transit 

Ingress 

*       26  14  13 

I. 

Shadow 

Ingress 

30    420 

I.     Shadow 

Ingress 

26  15  28 

I. 

Transit 

Egress    W. 

30    533 

I.    Tranat 

Egress 

26  16  33 

I. 

l^iadow 

Egress    W. 

30    639 

I.    Shadow 

Egress 

26  17  41 

n. 

Occult. 

Disapp. 

30  13  58 

II.     Occult- 

Dis^p. 

27    034 

n. 

Eclipse 

Reapp. 

30  18  59    6.3 

n.    Eclipse 

Reapp. 

W.    27    5  40    1.5 

I. 

Occult. 

Disapp. 

31    0  34 

I.    Occnlt. 

Disapp. 

27  11  34 

I. 

Eclipse 

Reapp. 

31    3  56  50.9 

I.    Eclipse 

Beapp. 

27  14  59    8.8 

in. 

Occult. 

Disapp. 

31  12  33 

ni.    Transit 

Ingress 

27  22  30 

in. 

Occult. 

'  Reapp* 

31  16  10 

m.    Transit 

Egress 

28    2    8 

m. 

Eclipse 

Disa]^. 

31  17    7  55.5  j 

in.    Shadow 

Ingress 

28    3    9 

ni. 

Eclipse 

Reapp. 

31  20  26  45^  1 

in.     Shadow 

Egress 

W.    28    6  39 

I. 

Transit 

Ingress 

31  21  43 

I.    IVansit 

Ingress 

W.    28    8  43 

I. 

Shadow 

Ingress 

31  22  49 

I.    Shadow 

Ingress 

28    9  51 

I. 

PhiMt  Of  tke  EdipiM  Of  tke  Ban 

br  u  IiTirliBg  Teletcopi. 

r 

• 

n. 

r 

• 

IV. 

^ 

d          r 

•          • 

JUFITBR'B  SATBIiLITESy   18«7.   4^& 


WASHINGTON 

MEAN  TIME  OF  OEOCENTIUC  SUPERIOR 

CONJUNCTION. 

SATELLITE   I. 

li     m 

b     m 

0 

h     m 

h    m 

llardi  1 

17    5.0 

May    18 

14  50.9 

Ai«.     2 

16  30.8 

Oct     17 

17  27.3 

3 

11  35.3 

20 

9  19.7 

4 

10  56.9 

19 

11  55.0 

5 

6    5.6 

22 

3  48.4 

6 

5  23.1 

21 

6  22.6 

7 

0  35.9 

23 

22  17.1 

7 

23  49.2 

23 

0  50.4 

8 

19    6J2 

25 

16  45.6 

9 

18  15.4 

24 

19  18J3 

10 

13  36.4 

27 

11  14.1 

11 

12  41.4 

26 

13  46.1 

12 

8    6.6 

29 

5  42.6 

13 

7    7.6 

28 

8  14.0 

14 

2  36.7 

31 

0  11.0 

15 

1  33.5 

30 

2  42.0 

15 

21    6.9 

J«IM       1 

16  39.3 

16 

19  5.9.6 

31 

21  10.1 

17 

15  37.1 

3 

13    7j6 

18 

14  25.5 

Not*     2 

15  38.3 

19 

10    7Si 

5 

7  35.8 

20 

8  51.5 

4 

10    6.5 

21 

4  37.3 

7 

2    4.0 

22 

3  17.4 

6 

4  350 

22 

23    7.3 

8 

20  32.0 

83 

21  43.4 

7 

23    3.4 

24 

17  37.4 

10 

15    0.0 

25 

16    9.3 

9 

17  32.0 

26 

12    7.4 

12 

9  28.0 

27 

10  353 

11 

12    0.5 

28 

6  37.4 

14 

3  55.9 

29 

5    1.4 

13 

6  29J2 

30 

1    7.3 

15 

22  23.6 

30 

23  27.4 

15 

0  57.8 

.         ^ 

19  37.2 

17 

16  51.5 

Sept     1 

17  53.4 

16 

19  26.6 

Apra    2 

14    7.0 

19 

11  19  J2 

3 

12  19.6 

18 

13  55.4 

4 

8  36.9 

21 

5  46.8 

6 

6  45.7 

20 

824.3 

6 

3    67 

23 

0  14.3 

7 

1  11.8 

22 

2  53.3 

7 

21  36.5 

24 

18  41.8 

8 

19  38.0 

23 

21  22.4 

9 

16    6.3 

26 

13    9.2 

10 

14    4.2 

25 

15  51.5 

11 

10  36.0 

28 

7  36.6 

12 

8  30.4 

27 

10  20.6 

13 

5    5.7 

30 

2    3.8 

14 

2  567 

29 

4  49.8 

14 

23  35.4 

July      1 

20  31.1 

15 

21  23.0 

30 

23  19.1 

16 

18    5.1 

3 

14  58Je 

17 

15  49.4 

Dee.     2 

17  4a4 

18 

• 

12  34.6 

5 

9  25.3 

19 

10  157 

4 

12  17.8 

20 

7    4.1 

7 

3  52.3 

21 

4  42.2 

6 

6  475 

22 

• 

1  33.6 

8 

22  19.4 

22 

23    8.6 

8 

1  16.8 

23 

20    3.1 

10 

16  46.3 

24 

17  35.3 

9 

19  46.2 

25 

14  32.6 

12 

11  nJ2 

26 

12    19 

11 

14  15i) 

27 

9    1.9 

14 

5  39.9 

28 

6  28.6 

13 

8  45.4 

29 

3  31.3 

16 

0    6.7 

30 

0  55.4 

15 

3  15.2 

30 

22    0.5 

17 

18  33.4 

Oct      1 

19  22.3 

16 

21  44.8 

May     2 

16  29.8 

19 

12  59.9 

3 

13  49.3 

18 

16  14.6 

4 

10  59.0 

21 

7  26.4 

5 

8  16.3 

20 

10  44.4 

6 

5  28J2 

23 

1  53.0 

7 

2  434 

22 

5  14.3 

7 

23  57.3 

24 

20  19.3 

8 

21  10.5 

23 

23  44.2 

9 

18  26.4 

26 

14  45.8 

10 

15  37.7 

25 

18  USt 

11 

12  55.3 

28 

9  12.1 

12 

10    5.1 

27 

'  12  44.1 

13 

7  24.3 

30 

3  38.4 

14 

4  32.4 

29 

7  14.1 

15 

1  53.2 

31 

22    4.6 

15 

22  59.8 

31 

1  44.2 

16 

20  22.1 

• 

SATELLITE   II. 

h     m 

h     m 

h     m 

h     m 

Mareh  3 

16  18.9 

April    1 

3  38.7 

April  29 
May      3 

14  39.6 

May    88 

1  13.9 

7 

5  44.2 

4 

17    2.4 

4    0.3 

^    31 

14  31.0 

10 

19  10.2 

8 

6  26.1 

6 

17  2]X> 

Jane     4 

3  47.6 

14 

8  35.0 

11 

19  48.9 

10 

6  40.8 

7 

17    3.4 

17 

22    0.7 

15 

9  12.1 

13 

20    0.6 

11 

6  19.0 

21 

11  25.1 

18 

22  34.2 

17 

9  19.5 

14 

19  33.7 

25 

0  50.1 

22 

11  56.6 

20 

22  38.2 

18 

8  48.2 

28 

14  14J2 

26 

1  18.1 

24 

11  56.3 

21 

22    1.9 
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WASHHrOTOH  MEAN  TIME  OOP  GEOCBNTIUC  aUTOBlOB  COKJUlJCTlOJf.          { 

il 

SATELLITE   II. 

Jane    25 
20 

Jalj      2 
6 
0 

h     m 

11  15j0 
0  27.8 

13  39.7 
2  51.0 

16    1.9 

Atiff.    14 
17 

21 
24 

28 

h     m 

3  25i{ 
16  31.8 

5  38.4 
18  44.8 

7  51.4 

Oct      2 

6 

9 

18 

16 

h     m 
19  mJI 

6  20.4 
21  31.4 
16  42  8 
28  55.1 

No*,  n 

21 
25 

28 
Hm.     2 

23  121 
12  30.3    1 

1  49.1 
15    8J 

4  28.3 

13 
16 
f30 
93 
27 

5  12.2 
18  21.6 

7  31.3 
20  40.0 

9  48.6 

21 

S«pC.     4 

7 

11 

S5 

20  58.0 
10    3.6 
93  11.6 
12  17.8 
1  26.3 

20 
24 
27 
81 
Kdt.     3 

«    7.7 
2  21.2 

15  35.1 
4S2i^ 

18    5.1 

9 
12 
16 
10 

17  485 
7    95 

20  29.7 
9  51.7 

23  145 

90 
Aof.     3 

r 

10 

22  56.5 

12    4.2 

1  11.3 

14  18.5 

18 
22 
25 
2D 

14  34.3 

5  42.6 
16  51.3 

6  0.5 

7 
10 
U 

7  21.0 

20  37.4 

9  545 

28 
27 
80 

12  375 

2    03 

1^  235 

1 

SATELLITE   III. 

1 

1 

Mareh  5 
13 

«7 
April    3 

\       IB 

20  22.9 
0  51.3 
5  18.5 
0  44.7 

14    8.5 

May    23 
30 

JSM       7 

14 
21 

*  h     m 
19  44.1 
23  44.4 
3  40.2 
7  31.8 
11  202 

,  Aug.   10 
17 
24 

Sept     d 

h     m 
11  47.8 
15    5.0 
18  215 
21  373 

0  54.4 

Oct    28 

Not.      4 

11 

18 

25 

1  2^7 

5  16.4 

9  10.1 

13    85 

17  115 

10 

17 

25 

HBf     2 

D 

18  295 

22  49.8 
3    6.5 
7  20^ 

11  31.7 

28 

July      ^ 

12 

20 

27 

15    1.8 

18  40.4 

22  13^ 

1  42.9 

5    7.6 

15 
22 

29 

Oci.      6 

13 

4  152 

7  34.7 

11    Pi) 

14  29.6 

18    4.7 

Dee.     2 
10 
17 
24 
31 

21  195    ' 

1  305 

5  445 

10    1.7 

14  215 

16 

15  40.0 

Aor.    « 

6  28.8 

20 

21  43.6 

SATELLITE   IV. 

\ 
1 

March  15 
April     1 

17 
Ma/      4 

21 

h     m 
5  49.5 

2  17.8 
22  21.3 
17  54.1 
12  45.4 

June     7 
23 

Z9Xj    10 
27 

Aug.   12 
fc    :  #     ■  = 

h     jn 

6  48.4 
23  56.6 
16    5.3 

7  17.9 
21  48.4 

Aof^.   29 
Sept   15 
Oct       1 

18 

1            =. 

h     m 
11  57.1 
\2  13.4 
17    43 

6  48.1 

Not.      4 

20 

Dec     7 

24 

1  34.1 

19  21.5 

14    S.T 

9  315 

Factors  by  whicH  x'  and  y'  in  (he  following  Table  must  be  mc 

1 
ddpHed  to  oblthi  the " 

codrdinates  a;  and  y  for  an/  tima 

1?  jm^  ihe  inr.]ina^.inn  iif  ihe  imrthi^rn  Muni-miimr  axis  id  ihe  ^ 
d«le  of  decgnalumj  -h  Bsst,  —  W^st^ 

X  and  y  al  thu  lime  if  the  visible  phase  |>f  ereiy  foipth  eclipse 
second  ecl4>8e  for  the  Ilf,  and  jof  ever/  eclipse  for  the  Tir  ^d  lY^ 

\  fqr  ihe  I*,  «F  cTeiy  ; 
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SATELLITE 

I. 

- 

- 

ATOTOCBNTRIC 

ITTTHE  OF 

ATTTMBOF 

liUl'EIUUft 

AT  QBOt'EIlTKIi; 

Date, 
1867 

CONJUNCTION. 

ECLinS. 

Date, 
1867 

CONJUNCTION. 

SCU^B. 

1 

. 

Fictor 

Factor 

Faetor 

Factor 

i 

1 

fer«'. 

ftiry' 

+0.028 

P» 

Xm 

-2^ 

f» 

fbrz*. 

Ibry'. 

P» 

x» 
-3l 

f» 

;Mwch  I 

0.871 

0       1 

—20  43.5 

+(? 

Aug. 

4 

1.279 

+0.457 

O         1 

—23  44,4 

+:? 

8 

0.878 

0.048 

21    8.0 

24 

0 

11 

1J291 

0.458 

23  36.7 

31 

3 

15 

0.886 

0.068 

21  30.8 

26 

0 

18 

1.299 

0.454 

23  273 

—27 

3 

22 

0.805 

0.088 

21  52.1 

28 

25 

1.303 

0.447 

23  183 

9       9 

3 

30 

0.906 

0.108 

22  11.7 

29 

Sept 

1 

1.300 

0.437 

23    8.7 

+27 

3 

April 

6 

0.919 

+0.129 

—22  29.6 

—31 

+1 

8 

1.292 

+0.424 

-«683 

+32 

+3 

13 

osm 

0.150 

22  45.8 

33 

15 

1J280 

0.407 

22  493 

35 

3 

20 

0.951 

0.172 

23    0.4 

35 

22 

1J265 

0.389 

22  403 

37 

2 

27 

04)68 

0.194 

23  13.5 

36 

30 

1.247 

0372 

22  33.6 

39 

2 

May 

4 

0.986 

04217 

23  25.1 

38 

Oct 

7 

1.226 

0355 

22  273 

41 

2 

11 

14)06 

+0J340 

-23  35.2 

— :«> 

+1 

14 

1.201 

+0.338 

•^22  243 

+42 

+2 

18 

14)28 

0.263 

23  43.6 

40 

2 

21 

1.177 

0322 

22  223 

43 

2 

S£> 

1.051 

04286 

23  50.2 

41 

2 

28 

1.152 

0.308 

22  22.5 

43 

2 

«hiiie 

1 

1.075 

0.309 

23  55.6 

42 

2 

Not. 

4 

1.126 

0.298 

22  243 

43 

2 

8 

1.100 

0.332 

23  59.9 

43 

2 

11 

1.100 

0390 

22  293 

43 

2 

15 

1.125 

+0.355 

—24    2.8 

—43 

+2 

18 

1.074 

+0.283 

—22  353 

+42 

+2 

23 

1J50 

a378 

24    4.2 

43 

2 

25 

1.040 

0.277       22  43.5 

41 

2 

30 

1.175 

0.398 

24    4.3 

43 

2 

Dqc 

2 

1.026 

0  274       22  523 

40 

2 

My 

7 

1.200 

0.415 

24    3.0 

42 

3 

9 

1.005 

0374       23    33 

38 

2 

14 

1J824 

0.430 

24    0.3 

41 

3 

16 

03» 

0376 

23  14.7 

37 

2 

21 

1.245 

+0.443 

—23  66.3 

— :«) 

+3 

23 

0.967 

+0.279 

—23  263 

+35 

+2 

28 

1.263 

+6452  —23  51.01 

—37 

+3 

31 

0.950 

+0.283  —23  3931 

+32 

+2 

sat; 

ELL 

,IT] 

e: 

II. 

- 

ATGK 

>CBNTRIO  8UPBBT0R 

AT  TI 

m  OF 

AT  GSC 

K^ENTRIC  SUPERIOR 

AT  TIM B  OF 

0>te, 

< 

CONJUNCTION. 

,BCL 

LF8B. 

Ikati 

►» 

( 

X)NJUNCTION. 

BCL1P8X. 

1867. 

r^lor 

Faetor 

1867. 1 

FaMor 

Faetor 

taraf 

fory*. 
+0.045 

p* 

X, 

y» 

IbraC. 
1J285 

torf*.             ^' 

-3fi 

f» 

MflrchS 

0.873 

O         1 

—21  16.5 

-27 

+rf 

Aug. 

7 

+0.461    —24    4'.8 

+5: 

10 

0.880 

0.063 

21  40.6 

30 

1 

14 

1595 

0.459       23  56.8 

33 

5 

17 

0.888 

0.083 

22    2.9 

33 

1 

21 

1.301 

0.454       23  473 

—27 

5 

25 

0.898 

0.104 

22  23.4 

36 

1 

28 

1.303 

0.446^      23  383 

•    • 

5 

April 

1 

0310 

0126 

22  42.3 

38 

1 

Sept 

4 

1398 

0.434      23  28.6 

+31 

5 

8 

0.924 

+0.148 

—22  69.6 

—41 

+2 

11 

]je89 

+0.419  —23  183 

-»-37 

+5 

15 

04)39 

0.170 

23  15J3 

44 

2 

18 

1375 

0.402       23    9.7 

42 

5 

22 

0354 

0.192 

23  29.2 

46 

2 

25 

1358 

0.385 

23    13 

47 

6 

29 

0.971 

0.214 

23  41.4 

48 

3 

Oct 

2 

1338 

036(^ 

22  543 

50 

4 

Hay 

6 

0.991 

0.237 

23  613 

50 

3 

9 

1316 

0353 

22  503 

52 

4 

13 

1.013 

+02ao 

—24    IJK 

-52 

+3 

16 

IIM 

+0338 

—22  473 

+54 

+4 

20 

1.035 

0.283 

24    9J» 

64 

3 

24 

1.166 

0.324 

te463 

55 

4 

28 

1.058 

0.306 

24  15.7 

56 

4 

31 

1.140 

0313 

22  47.1 

66 

4 

June 

4 

1.062 

0.329 

24  20.6 

67 

4 

Not. 

7 

1.114 

0304 

22  503 

66 

4 

11 

1.107 

0.351 

24  24.1 

67 

4 

14 

1.069 

0398 

22  553 

55 

4 

18 

1.132 

+0.373 

—24  26.3 

—57 

-H 

21 

1.064 

+0395 

—23    23 

+54 

+4 

23 

1.157 

0.393 

24  27.2 

56 

5 

28 

1.039 

0393 

23  10.4 

53 

4 

July 

2 

1.182 

0.412 

24  26.8 

55 

5 

Dec 

5 

1.016 

0393 

23  20.1 

51 

4 

9 

1J207 

0.420 

24  25.0 

53 

5 

12 

0.996 

0394 

23  303 

49 

4 

16 

1.231 

0.443 

24  213 

50 

5 

19 

0.977 

0396      23  423 

47 

4 

23 

1J253 

+0.453 

—24  17.6 

—47 

+5 

27 

0360 

+0398  -33  543 

+45 

+4 

^^^ 

30 

1571 

+0.459 

—24  11.7 

—43 

+5 

• 

II 
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SATELLITE    III. 


T 


Data, 
1867 


March  5 
12 
20 
27 

April      3 


Maj 


Jane 


July 


Aog. 


Sept 


Oct 


Not. 


Dec. 


10 

17 

24 

2 

9 


16 
23 
30 
7 
14 


21 
28 
5 
12 
20 


27 
3 
10 
17 
24 


31 
8 
15 
22 
29 


6 
13 

20 
28 

4 


11 

18 

25 

2 

10 


17 
24 
31 


AT  GIOCXNTRIO  8UPXRI0B  COKJUNCTION. 


Factor  for  oe*. 


0^5 
0.883 
0.802 
0.902 
0.913 


0.927 
0.944 
0.961 
0.979 
0.999 


1.021 

1.044 
1.068 
1.093 
1.118 


1.144 
1.171 
1.196 
1.220 
1.242 


IJW7 

1.290 
1.299 
1.302 


1.300 
1J293 
]i282 
]ja68 
1.249 


1.225 
]i201 
1.177 
1.1^ 
1.126 


1.100 
1.075 
1.050 
1.026 
IJQ04 


0.985 
0.%7 
0.950 


Factor  fwy*. 


—0.011 

-hO.006 

0.024 

0.043 

0.06^ 


+0.082 
0.102 
0.122 
0.142 
0.163 


+0.184 
0.206 
0527 
0.248 
0id69 


+0589 
0.306 
0.321 
0.336 
0.346 


+0.354 
0.360 
0.361 
0.358 
0.352 


+0.342 
0.330 
0.316 
0.300 
Oi»4 


+0568 
OJ254 
0541 
0530 
0520 


+0512 
0507 
0503 
0502 
0503 


+0505 

0509 

-1-0514 


AT  TDiS  OF  XCLIPSl. 


o 
—20 

21 

21 

21 

22 


52.0 
165 
38.7 
59.5 
18.6 


-22  36.0 

22  51.8 

23  5.8 
23  185 
23  28.9 


23  38.1 
23  45.7 
23  519 
23  56.6 
23  59.8 


-24  1.6 
24  2.0 
24  1.0 
23  58.5 
23  54.6 


—23  49.4 
23  42.8 
23  34.9 
23  26.0 
23  16.3 


—23  6.0 
22  56.1 
22  465 
22  37.5 
22  29.8 


—22  23.9 
22  19.8 
22  17.9 
22  18.1 
22  20.5 


—22  255 
22  31.5 
22  39.7 

22  495 

23  0.3 


—23  12.0 

23  24.4 

—23  37.4 


Difl^pearance. 


-3(f 
40 
44 
48 
52 


-56 
60 
64 
68 
71 


—74 
76 

78 
79 
80 


—79 
78 
75 
71 
66 


-59 
51 
43 
34 

—24 


+27 
32 
36 
39 
41 


+41 
41 

40 
38 
36 


+33 

30 

+26 


+(f 
0 
0 
1 
1 


+1 
2 
2 
2 
3 


+3 
3 
4 

4 
5 


+5 
5 
6 
6 
6 


+6 
6 
6 
6 
6 


+6 
6 
5 
5 
5 


+5 

4 
4 
4 
4 


+3 
3 
3 
3 
3 


+3 
3 


—20 


-24 
27 

30 
33 
36 


40 
41 
41 
40 


—38 
36 
33 

-28 


41 
50 
58 
64 


+69 
74 
77 
78 
T9 


+78 
76 
74 
72 
69 


+66 

63 

+58 


+0 
0 
0 
1 
1 


+1 

2 
2 
9 
3 


+3 
3 

4 
4 
5 


+5 
5 
6 
6 
6 


+6 
6 
6 
6 
6 


+6 
6 

5 
5 


+6 

4 
4 
4 
4 


+3 

3 
3 
3 
9 


+3 

9 


JUPITER'S  SATELLITES,    1867.    489 


SATELLITE    IV, 

AT  GBOCENTRIG  8UPXRI0B  COSUUNCTION. 

AT  TIME  OF  SCLIP8S. 

Date, 
1867. 

Dfflapp«moe«.          | 

Reftppeannee.            1 

Itnotcwlbr  y*. 

M 

1 

• 

* 

X. 

• 

z. 

f- 

Marcfa 

1  15 

0.885 

+0.008 

O        i 

—21  12.7 

-59" 

+  rf 

-2/ 

+  o" 

31 

0.910 

0.043 

22    1.7 

77 

1 

44 

1 

April 
Miiy 

17 

0.944 

0.081 

22  41.3 

93 

3 

60 

3 

4 

0.984 

0.121 

23  11.8 

106 

4 

73 

4 

21 

1.038 

0.159 

23  33.2 

120 

6 

83 

6 

June 

7 

1.092 

+0.204 

—23  46.4 

—125 

+  7 

—  86 

+  7 

23 

1.154 

Oi244 

23  51.7 

122 

8 

82 

8 

Jnly 

10 

1J81J 

Oi277 

23  49i2 

110 

10 

68 

10 

27 

1.261 

0.299 

23  38.9 

86 

10 

—  43 

10 

Aug. 

12 

1J394 

0.303 

23  21.5 

—  53 

10 

•    • 

10 

29 

1.301 

+0.202 

—22  59.1 

•    • 

+10 

+  31 

+10 

Sept 

13 

1.282 

0.268 

22  35.2 

+  26 

.      9 

69 

9 

Oct 

1 

1J243 

0.238 

22  171 

57 

8 

98 

8 

18 

1.188 

0.209 

22    7.5 
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21.9 

4      9 

4863 

8.4    ' 

0    12 

90.9 

34J 

8    18 

392.9 

20.6 

4    18 

4843 

4.1  ; 

0    15 

4-113.2 

4-33J 

8    15 

4-406^ 

4-193 

4    16 

4-4803 

—  5.7 

0    18 

135.3 

33.5 

8    18 

418.2 

17.9 

4    18 

4763 

73 

0    21 

157.1 

33X) 

8    81 

429.5 

16.5 

4    81 

4713 

83 

1      0 

178.5 

324 

3      0 

439.8 

15i) 

5      0 

465.0 

104  ; 

1      3 

199.6 

31^ 

3      3 

449.1 

13A 

5      3 

457.7 

123 

1 

1      6 

4>220.3 

4-Sl.l 

8      6 

4-457.5 

-f-l2XI 

6      6 

4-4493 

i 
—133 

1      9 

8404 

30.3 

3      9 

464.9 

10.5 

5      9 

4393 

153 

1     18 

860X) 

29.5 

3    18 

471^ 

8.9 

5    12 

4293 

164 

1     15 

879.0 

86.6 

3    15 

476.6 

73 

5     15 

418.4 

173    , 

1    18 

8974 

87.6 

8    18 

480.8 

5.7 

5    18 

4063 

193    1 

1     21 

4415.8 

4>804 

8    81 

4-484^ 

4-4.1 

5    81 

4-398.1 

—203 
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coOboinates  in  the  mean  appabent  ellipse. 


SATELLITE    IV. 


A. 
6 
6 
6 
6 


7 
7 
7 
7 
7 


8 

8 

9 

9 

9 
9 


0 
3 
6 
9 


6  la 

6  13 

6  18 

6  21 

7  0 
7  3 


6 

9 
19 
15 
18 


7  21 

8  0 
8  3 
8  6 
8  9 

8  IS 

8  15 

8  18 


21 
0 

3 

6 

9 

IS 

15 


jf 

y' 

a 

a 

•4-379^ 

'31.9 

364^ 

23.1 

348.8 

24.3 

333.5 

25.5 

315.4 

26.6 

+297.6 

—27,6 

979.3 

28.5 

280.2 

29.4 

240.6 

30.3 

220.5 

814 

+199.9 

—31.8 

178.8 

32.4 

157.4 

33.0 

135.6 

33.5 

113.5 

33.9 

+  91.2 

—34.2 

68.7 

34.5 

460 

34.7 

23.3 

34.8 

+    0.3 

34.8 

—  23.5 

—34.8 

45J 

34.7 

68.0 

34.5 

90.5 

34.3 

112.9 

33.9 

— 135i) 

—33.5 

156.8 

33.0 

178.2 

33.4 

199.3 

31.8 

'290.0 

—31.1 

9  18 

9  21 

10  0 

10  3 

10  6 

10  9 

10  12 

10  15 

10  18 

10  21 


1 
1 
1 
1 
1 

1 
1 
I 
12 


0 
3 
6 
9 
12 

15 

18 

21 

0 


12  3 

12  6 

12  9 

12  12 

12  15 

12  18 

12  21 

13  0 
13  3 
13  6 
13  9 


.   a' 

y 

a 

'     N 

—240.1 

—30.3 

259.7 

29.5 

278.7 

28.6 

297.9 

27.6 

315.0 

26.6 

—332.1 

—25.5 

348.4 

244 

363.9 

23.2 

378.7 

21.9 

393.7 

20.6 

—405.8 

—19.3 

418.0 

17.9 

429.3 

16.5 

439.6 

15.0 

449.0 

13.5 

—457.4 

—12.0 

464.8 

10.5 

471.2 

8.9 

476.5 

7.3 

48a8 

5.7 

—484.0 

—  4.1 

486.2 

2JS 

•     487.3 

—  0.8 

487.3 

+  0.8 

486.3 

94 

—484.2 

+  4i) 

480.9 

5.7 

476.6 

7.3 

471.3 

8.9 

•— 466j0 

+ia5 

d.  b. 

13  12 

13  15 

13  18 

13  21 

14  0 

14  3 

14  6 

14  9 

14  12 

14  15 

14  18 

14  21 

15  0 
15  3 
15  6 

15  9 

15  12 

15  15 

15  18 

15  21 

16  0 
16  3 
16  6 
16  9 
16  12 

16  16 

16  18 

16  21 

17  0 


N 

—457.6 
449.3 
440.0 
439.7 
418.5 

—406.3 
393.2 
379^ 
364.6 
849.1 

—332.8 
315.7 
29%J0 
279.6 
260.5 

—240.9 
930.8 
200.2 
179.2 
157.7 

—135.9 

113.8 

91.5 

69J0 

46.3 

—  23.5 

—  0.6 
+  22^ 
+  45U) 


+12.0 
13.5 
15.0 
164 
17.8 

+19.2 
20.6 
21.9 
23.1 
24.3 

+254 
26.5 
27.5 
28.5 

294 

+30.3 
31.1 
31.8 
324 
33i) 

a 

+33  JS 
33.9 
84.9 
34.5 
34.7 

+34J 
34.8 
84J 

+34.7 


494     SATURN'S    RING,    &c,    1867. 


^mmmmmm^mmm^mim^t 


THE  APPARENT  ELEMENTS  OF   SATURN'S   RING. 


Mean 
NodD. 


Jan.       0 

20 

Feb.      9 

March    1 

21 

April   JO 

30 

Majr    20 

June      9 
29 

July  19 
Aug.  8 
28 
Sept  17 
Oct.      7 

127 

Nor.    16 

Dec      6 

26 

31 


a 

b 

Outer 

Outer 

li^lor 

Bliiior 

Axis. 

Axiii. 

35.69 

-f.29 

36.66 

4.38 

37.79 

4.50 

39.18 

4.65 

40.43. 

4.80 

41.44 

4.94 

42.02 

5.04 

49.06 

5.08 

41.55 

5.04 

40.6t 

AM 

39.40 

4.80 

38.10 

4.64 

36.87 

4.48 

35.82 

4.33 

36.02 

4.20 

34.66 

4.11 

34.30 

4.02 

34  .a^ 

3.97 

34.86 

3.96 

35.02 

3.96 

p 

locUnatloii  of 
Northern 

Semi-mioor 
AxistoCiroto 
of  Decliiuttion 

from  North 


-^l 
1 
2 

2 

2 

2 
1 
1 
I 
1 

I 
1 
1 
1 
1 

2 
2 
2 
3 

H-3 


46.2 

7.8 

11.2 

9.9 

2.2 
51.5 

39.6 
28.7 
20.9 

17.6 
19.4 
26.2 
37.5 
52.4 

9.9 
29.6 
48.0 

5.9 
10.0 


/ 

The  BleTstfon 

oftheBarth 

Aboretbe 

PlaDeof  the 

Bfaig. 


4-22  51.8 
23  20.6 
23  20.6 
23  21.9 
23  15.0 

23  11 
22  42.5 
22  22.5 
22  5.2 
21  54.7 

21  58.5 

22  2.3 
22  20.2 

22  45.2 

23  14.4 

23  45.1 

24  14.4 
24. 40.2 

25  1.0 
-h25    5.4 


The  Elermtkm 

of  the  Bun 

aborethe 

Plane  of  the 

Blng. 


-f-21  40.4 

21  51.1 

22  1.3 
22  11.2 
22  21.0 

22  30.8 
22  40.3 
22  49.7 

22  58.9 

23  7.9 

23  16.7 
23  25.4 
23  33  9 
23  42.3 
23  50.4 

23  58r.4 

24  6.3 
24  14.0 
24  21.4 

-4-24  23.0 


Earth's  Loogltode  from  Satan 

oounted  on  Plane  of  Ung 

tnm  the  Ring's  Aa- 

eending  Node  on 

■qualor.  Belipde. 


283  54.1 

285  38.1 

266  45.2 
287  12.6 

286  56.6 

286    1.3 

284  38.0 

283  3.7 
281  37.5 
280  36.0 

260    d.8 

260  23.6 

261  16.9 

262  45.3 

284  42.5 

267  0.8 
289  81.4 
292  4.7 
204  30.6 
295    4.7 


Factor  which  b  to  be  multiplied  bj  a  and  b  to  obtahi  the  axes  of 


The  inner  ellipse  of  &e  outer  Ring 
The  outer  ettipse  of  the  inner  Ring 
The  inner  ellipse  of  the  inner  Ring 


0.6801    log.  Factor 
0.6650  ** 


The  inner  ellipse  of  Bond's  dusky  Ring  «  0.5486 


9SI45 

9.8228 
9.7392 


Ncnn.  ~  The  aign  of  <  iadSoaitoi  whether  the  tiatbto  foritee  of  thn  Ring  la  nocthflm  or  loathe 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Terod  Sinei  of  their  DlamiDaled  Portions,  divided  by  flieir  Ippuent  Diimdm. 


240  48  3 

242  23^ 

243  37.6 

244  7.0 
243  51.0 

242  55.8 

241  32.6 
239  56.4 
238  32.2 
237  30.7 

237  4.7 

237  18.6 

238  11.9 

239  40.4 
241  37.6 

243  56.0 
246  96.6 
249  0.0 

251  25.9 

252  0.1 


am. 


January  15 

February  15 

March  15 

A  phi  15 

May  15 

Jons  15 


Taniia. 


0.257 
0.472 
0606 
0.720 
0.809 

U«OOD 


Man. 


0.996 
0.952 
0.913 
0.899 
0.904 
0^19 


1867. 


July  15 

August  15 
September  15 
October  15 
November  15 
15 


0.942 
0.962 
0999 
0.997 
0.976 


0937 
0956 
0972 
0.965 
0S9i 
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WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


Jan. 


Feb. 


Mar. 


d 

h  m 

2  12  30 

3 

9  0 

7 

6  34 

9  19  12 

10 

3  51 

10  20  52 

12 

0  45 

17  23  34 

18  19  34 

19  23  27 

28 

4  22 

31 

0  54 

1  23  57 

3 

055 

3  17  19 

4 

1  53 

6  15  56 

8 

6  55 

9 

9  20 

10  23  30 

12 

529 

14 

6  40 

14  18  36| 

18 

522 

19  17  28 

24  14  23 

28 

9  15 

1 

18  28 

3  16  47 

3  22  21 

423  4 

5 

~  ~ 

7 

1  2 

7  14  52 

9 

935 

12 

728 

13  12  9 

14 

2  4 

14 

629 

15 

6  47 

16 

4  52 

19 

^  . 

20 

830 

23  22  26 

24  18  12 

26 

4  23 

30 

1  24 

81 

^  3Q 

31 

18  46 

<j  9  <r 9—0  i 

<5  5  C S  -4    7 

6  :i€ :5f-425 

Sine 

?  in  PerihelioD. 
<J  qj  C   .....  tj?  —  0  17 

6  &C S-4-5  19 

<J   ^  d   .  .  .  .  ..^+8  58 

9  in  Aphelion. 

i  h€ lz-214 

<J   9  C 9—029 

9  greatest  Hel.  Lat.  N. 

6  8<C g— 5  46 

6  21C 2l-i   0 

6  ^21 5  —1  30 

<J  yjc W  — 0    1 

y  greatest  Hel.  Lat.  S. 
<J  5  O  Sup. 

D  h  O 

6  &€ S-+-527 

6  gC  : ^-f'844 

^  stationary. 

9  greatest  ek>ng.  W.  46  48 

<J  h<C h-2  15 

9  inS2 

<J  9  <r  :  .  .  .  .  9— 2  12 

^l  stationary. 
i  2f<C ^-336 

\i  in  Perihelion. 
0  Eelipsed,  invis.  at  Wash. 
<J   9  CC 5  4-2  38 

^  t|;c tj;-4.o  7 

9  greatest  elong.  £.  18  19 

^  stationary. 
i  &C A-h5  31 

g  greatest  Hel.  Lat.  N. 
6  iC ^4-754 

§  greatest  Hel.  Lat.  N. 

S  stationary. 

C  eclipsed,  vis.  at  Wash. 

O  enters  Yi  Bpni^  begins. 

6  h€ h-2  15 

D  $0 

<J   S  01n£ 
9  inC 

6  9^ 9-4-041 

6  2tC :jf-3  10 


Mar. 

Apr. 


May 


Jun« 


July 


31  19  ^  <$  9  <r 9 

2  0  16  <J  ty  0 

4  1  14  ^  m  <C 

7  15  36      ^ 


7  18  28 

9  18  15 

11    4  27 

15    6  24 

17  14  52 

17  22  41 

20    3  28 
22  10  35 

28  13  15 

29  6  10 


—  22rf 

-hi  55 

-hO  13 


526 
6  56 


^  stationary. 

<5  d<r 

6  iC 

^  in  Aphelion. 


Q  in  Aphelion. 

6  hC h-2    4 

Q  greatest  elong.  W.  27  13 

6  ^<c :if-2  42 

<J  S  tj 5  —1  30 


30  19  39<J9<r 9 

1 12  56'  (J  u;  c w 

1  18    5  ,j  g  c 5 

3    4  41 1       9  in  Aphelion. 
7    256^  ^<c ^ 


8  8  35 

9  8  34 
9  19  10 

11    7  37 
17    6  20 


040 
0  20 
0  54 

5  16 


9  greatest  Hel.  Lat  S. 

6   i  € ^-+-528 

6  9W 9— 0  15 

6  h<L h  — 1  56 


25  21  55       9  greatest  Hel.  Lat  S. 

26  355^:j^C 2t  —  2  17 

27  5  40;d  2lf  0 
27    8  30|       g  in  Q 
29    0    6  <J  ^)C l|;  +  033 


30  16  18  <{ 

31  1  46  i 
31  22  20 

2  0  57  cj 

3  14  32  <{ 


9  <C 9 

g  P  Sup. 

§  in  Perihelion. 

5  C « 

$C ^ 


2    3 


5  58 
5    6 


.  ^-4-3  47 
I.  Lat.  N. 


6  17  16  4   ^  C  .  .  . 
11    6    6       §  greatest  Hel. 

;3    70<J9^ S-+-144 

lO  enters  25*  summer  begins. 


22  13  17  I 

25  9  12  ^J 

26  22    7| 

29  12  42 

30  5    6 


1  3  47 

2  4  12 

3  2  15 

4  17  43 


6 
6 


€ 2(-2    1 

C ^  4-  0  49 

stationary. 

9  <r 9-4-4    9 

&0 


6  &C d 

0  in  Apogee. 

6  «  jt  . 5 

Sine 


5    0 
3  34 
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WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


d 

h  m 

July   5 

4  46 

5 

15  4 

7 

0  9 

10 

12  26 

14  21  58 

18  18  36 

19 

2  - 

19  17  20 

20 

8  3 

21 

4  44 

22 

5  23 

22  15  46 

28  16  50 

29 

10  20 

30  18  38 

Aug.   2  11  57 

2  18  56 

4 

7  52 

6  19  24 

9  19  6 

10 

5  19 

12 

3  16 

15 

17  59 

18  20  42 

20  14  4 

23 

7  45 

23  12  52 

25 

3  51 

25  14  17 

27  17  25 

27  21  37 

28 

8  25 

28 

—     mm 

31 

11  37 

Sept.  3 

5  49 

7 

5  23 

10 

3  48 

11 

18  45 

13 

—  — 

14  16  37 

14  16  40 

15 

1  51 

21  11  57 

22  19  27 

24  23  10 

27 

7  20 

27  13  38 

28 

0  10 

29 

8  2 

30 

16  58 

6  S<C ^-+-14^ 

$  greatest  elong.  £.  26  11 
DUJ© 
<J  hCC  .  .  ...  .  l2-2  15 

Q  in  Aphelion. 

y  stationary. 

f  stationary 
<C 21-^   3 
& 9-022 

9  in  a 

^l  stationary. 

6  ^<L tp-hl    2 

6  &<L S-4-5    0 

(5  9  C 9  -+-4  33 

<J  g  C 5  —2  11 

<J  S  ©Inf. 

6  id ^-0  21 

§  greatest  Hel.  Lat  S. 

6  hC >i  — 239 

<J  S  9 g  -437 

D  >l  O  . 
9  stationary. 

6  ^C 2^-220 

<J  tJ^CT ^-+-1    6 

y  greatestelong.  W.  18  27 

5  >>  a 

9  in  Fenhelioo. 
6  &€ -^  -1-5    1 

6  5<C S-4-3  16 

y  in  Perihelion. 
6  9  C 9  -^2  53 

O  Eclipsed,  invis.  at  Wash. 

i  id ^-222 

6  h€ >i-2  49 

^  greatest  Hel.  Lat.  N. 

<J   5  9 S  -h022 

6  2t<L, 21-2  42 

<t  eclipsed,  vis.  at  Wash. 

<J  8  O  Sup. 

9  greatest  HeL  Lat.  N. 

6^f€ tjl-hl    3 

6  &€ S-h4  59 

O  enters  ^  autumn  begins. 

<J  9© 

6  9  € 9—034 

«J   g  <C 5—230 

6  S  <C ^-4    7 

gin  8 


Sept 
Oct 


m 
1 


Nov. 


Dec 


30  19  r  <j  >z  <c 

5  20  22  n  ^O 

6  16  56  p  m  o 
8  22  491^  I  J 


h- 


O        I 

3  57 


10  21  14 

12    8  37 
18  17  34 

18  17  52  I 

19  5  36  X 
23  21    9  *^ 

25  9  47  (5 

27  10  32  <J 

26  530  6 

28  9  14  6 
28  16    7  ($ 

31    6  33 

5  7  23  <J 

6  20  18  6 

8  17    7  <J 

9  18    9 


5  in  Aphelion. 


q?(r 

^  stationary. 

^(L 

ti   i 

21  stationary. 

5  h 

?  C 

ic  — 

h€ 

5  <[ 


^  —  2  49 
tp  +  0  58 


9 

i 

9 


4  52' 
1  55 


4  45 

4  0 

5  13 
2  59 
7  52 


5  greatest  ebng.  £.  23  39 

21<L 2^  —  235 

9  >i 9  —  1  49 

\j^€ yj^-i  5 

9  in© 


11  1  17       5  stationary. 

14    6  37(59^ 9+021 

14  23  45|  <5  ^  C 6  -H  4  41 

15  3  35;^«9 5  —  1    8 

15  11    2  Lj  5  ^ 5  -  0  43 

18  18  36,  <J  >Z  © 

19  6  58'       5  in  ft 
21  1  ll'D  ^© 

21  7  59  (5   5  ©  In^ 

22  18  58  6   S  >l  '  • 


5—424 


23  20  50       5  >"  Perihelion. 

24  18    l'<55C 5—3    9 

24  22  55(5hC b— 3    4 

26    7    2,(5   <J  C ^—537 

26  21  15  (5   9<C 9— 538 

2 19  46  <$:;;€ :jf  —  2  0 

4    4  39       5  greatest  HeL  Lat.  K. 

6    2    S'6^(C W-^-ll^ 

9    1    0|      5  greatest  eloDg.  W.  21    0 

11  19  29  <J   5  \ 5  -+-  0    9 

12  7  30  <J  $  <C 6-h4  35 

13  20  251      9  in  Aphelion. 

21  13  31 !      ©  enters  M,  winter  begins. 

22  11  16^J  b  C h  —316 

23  16  35\J  5  C 5—4  33 


25  10  59 
27  11  41 
27  16  14 
30  10  44 


6  ic  . 

<J  9C  . 

5  in© 

621<L  . 


9 


5  15 
4  43 


^-118 
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THE  PRINCIPAL  OBSERVATORIES. 


49T 


POSITIONS  OF  THE   PKINCIPAL  OBSERVATORIES. 
(North  Latitudes  and   West  Longitudes  are  considered  as  positive.) 


Abo,  * 
Albany^ 
Altona,. 
Ann  Arboi^ 
Athens, 
Berlin, . 
Bilk,  . 
Bonn,  • 
Breslau, 
Brussels, 

Cambri<^  (Eng.), 
Cambridge  (Mass.), 
Cape  of  Good  Hope, 
Christiania, 
Cincinnati, 
Copenhagen, 
Cracow,     . 
Dorpat, 
Dublin, 
Durham,    . 
Edinburgh, 
Florence,  . 
Geneva,    . 
Greorgetown, 
Gottingen, 
Grotha,  .    . 
Greenwich, 
Hamburg,. 
Hudson,    • 
Kasan, .    . 
Kdnigsberg, 
Kremsmiinster, 
Leipsic, 
Leyden, 
Liverpool, 
London, 
Madras, 
Mannheim, 
Markree, 
Marseilles, 
Milan,  • 
Modena, 
Moscow, 
Munich, 
Naples, 
Olmutz, 
Oxford, 
Padua,. 
Palermo, 
Paramatta, 
:  Paris,   •    « 
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^-60 
-M2 
-h58 
-+-42 
-h37 
4-52 
-4-51 
-4-50 
-f-5I 
4-50 
4-52 
-H12 
—33 

-^59 

4-39 
4-55 
4-50 
-+-59 
4-3J 
4-54 
4-55 
4-43 
4-46 
4-38 
4-51 
4-50 
4-51 
4-53 
4-41 
-^55 
4-54 
4-48 
4-51 
4-52 
4-53 
4-51 
4-13 
4-49 
4-54 
-M3 
4-45 
-M4 
4-55 
4-48 
4-40 
4-49 
4-51 
4-45 
4-38 


51 
12 
22 
56 


40 

3 

22 

23 

46 


-♦-48 


26  5^.8 
39  50.0 

32  45.3 

16  48.0 
58  20.0 

30  16.7 
12  25.0 
4a^45.0 

6  56.0 

10.7 

51.8 

48.6 

3.0 

54  43.7 

5  54.0 

53.0 

50.0 

47.1 

13.0 

6.4 

57  23.2 

46  40.8 
11  58.8 
54  26.1 

31  47.9 
56    5.2 

28  38.2 

33  7.0 
14  42.6 

47  23.1 
42  50.4 

3  23.8 
20  20.7 

9  28.2 
24  47.4 
31  29.8 

4  9.2 

29  12.9 
10  31.7 

17  49.01 
28  0.7 
38  52.8 
45  19.8 

8  450 
51  46.6 
40.0 
36.0 
2.5 
44.0 

48  49.8 
50  13.2 


35 

45 

24 

6 


IiOogitn(to 

ftoBt  Wsshlii^tm 

In  Tim*. 


6 
5 
5 
6 
5 
5 


h  ii 

6  37 
0  13 

5  47 
0  26 

6  43 
1 

35 
36 
16 
25 
8 
0  23 
6  22 
5  51 
0  29 

5  58 
28 
55 
4i 

1 
55 
53 
32 

0 
47 
51 

8 
48 
17 
8  24 

6  30 
4 

57 

26 

56 
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6 
6 
4 
5 
4 
5 
5 
0 
5 
5 
5 
5 
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5 
5 

4 
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4 
5 
5 
5 
7 
5 
6 
6 
5 
5 
6 


34 

29 
44 
51 
38 
54 

5 
17 

3 
55 

1 

8  47 
5  17 


20.0 
12.6 
57.4 
41.0 

6.4 
46.1 
16.1 
35.7 
21.2 
38.8 
34.7 
41.5 

7.2 

6.0 
46.9 
30.5 

2.4 

5.8 
49.2 
53.2 
28.2 
12.9 
48.9 

6.2 
57.3 

6.9 
11.2 

4.8 
32.1 
43.1 
11.6 
44.6 
39.7 

8.6 
11.1 
34.1 

8i2 

2.7 
22.8 
40.2 
57.8 
55.2 
28.1 
37.6 
12.1 
11.3 

8.6 
40.2 
36.7 
42.6 
32.7 


Longitode 
WMhington 
in  Arc. 


7 
41 


260  40 
856  41 
273  0 

6  40 
259  13 

269  33 
276  10 

275  51 
265  54 
278  35 
282  51 
354  4 

264  28 

272  13 

7  26 

270  22 
262  59 
256  13 
^9  17 

284  31 
286 
271 

276  4ar 
0  1 

273  0 
272  13 

282  57 

272  58 
4  23 

233  49 
262  27 
268  48 

270  35 
278  27 

285  57 

283  6 
202  42 

274  29 
291  24 

277  34 

273  45 
272  1 
245  22 

271  20 

268  41 

265  42 

284  12 
271  4 

269  35 
131  55 
280  36 


0.6 
51.0 
39.8 

15.01 
24.2 
28.1 
58.1 

5.1 
42.0 
18.0 
18.9 
36.9 
12.3 
30.6 
42.8 
22.5 
23.4 
33.6 
42.0 
42.0 
57.0 
47.1 
46.8 
33.0 
40.5 
17.1 
12.0 
48.6 

0.9 
13.1 

6.6 
50.7 

4.51 
50.6 
13.7 
28.5 
57.0 
19.5 
18.0 
57.2 
32.4 
12.5 
5a5 
35.4 
58.1 
10.5 
51.0 
56.6 
50.1 
38.3 
50.1 


from  Ore*o»fek 
io  Arc. 


337  42 

73  44 

350  3 

83  43 
336  16 

346  36 
353  13 

352  53 
342  57 
355  38 
359  54 

71  7 
341  31 
349  16 

84  29 

347  25 
340  2 
333 

6 
1 
3 

348  44 

353  50 
77  4 


16 
20 
34 
10 


3 

16 

0 

1 


350 
349 

0 
350 
81  25 
310  52 
339  29 
345  51 
847  37 
355  30 

3  0 

0  9 
279  45 
351  32 

8  27 
354  37 
350  48 
349  4 
322  25 
348  23 

845  44 
342  44 

1  15 
348  7 

846  38 
208  58 
357  39 


48.6 
39.0 
27.8 

3.0 
12.2 
16.1 
46.1 
53.1 
30.0 

6.0 

6.9 
24.9 

0.3 
18.6 
30.8 
10.5 
11.4 
21.6 
30.0 
30.0 
45.0 
35.1 
34.8 
21.0 
28.5 

5.1 

0.0 
36.6 
48.9 

1.1 
54.6 
38.7 
52.5 
38.6 

1.7 
16.5 
45.0 

7.5 

6.0 
AbSt 
20.4 

0.5 
46.5 
23.4 
46.1 
58.5 
39.0 
44.6 
38.1 
26.3 
38.1 
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THE  PRINCIPAL  OBSERVATORIES. 


PlAOO. 


Su  Petersburg, 
Philadelphia, 
Prague,  . 
Pulkowa,/. 
Rome,  .  • 
San  Feraando, 
Santiago,  . 
Senftenberg, 
Upsala, 
Vienna, 
Washington, 
Wilna,  .     . 


Latitude. 


H-59  56 
+39  57 
4-50  5 
+59  46 
+41  53 
-h36  27 
—33  26 
+50  5 
+59  51 
-h48  12 
-1-38  53 
+54  40 


29.7 
7.5 
18.5 
18.7 
54,0 
45.0 
24.8 
10.1 
31.5 
35.5 
39.3 
59.1 


Loogftada 

fttMu  H^ashingtoii 

inXiuie. 


—7 


-7 
-5 


m 

9 
7 
5 

9 

58 


24.7 
33.6 
53.2 
29.9 
5.9 


43  22.1 
0  25  52.3 
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14 

18 

13 

0 


1.1 
42.4 
43.7 

0.0 
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Longftade 

from  WaKhittgtoa 

in  Arc. 


252  38 
358  6 
268  31 
252  37 
270  28 
289  9 
353  31 
266  29 

265  19 

266  34 
0    0 

257  39 


49.8 
35.4 
42.6 
31.9 
31.5 
29.1 
55.51 
43.1 
24.01 
4.1 
0.0 
15.5 


Longitol* 

fhmi  GivrQwIdi 

la  Alt. 


329  41 

75  9 

345  34 

329  40 

347  31 

6  12 

70  34 

343  32 

342  22 

343  36 
77  2 

334  42 


37.8 
23.4 
30.6 
19.9 
19.5 
17.1 
43.5 
81.1 
12.0 
52.1 
48.0 
3.5 


ON    THE  ARRANGEMENT  AND   USE  OF   THE  TABLES  IN 

THIS  EPHEMERIS. 


Tnis  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navioators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  soited  to  the  convenience  of  AsTBONOHEBSy  on  this  continent  particu- 
larly, and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon  ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars  ; 
the  Ephemerb  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  the  Mean  Places  of  100 
principal  Fixed  Stars,  for  January  1,  1867. 

Time,  —  Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time.  —  Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24  hours. 
The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage  of 
the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to  the  same 
meridian. 

Solar  Time. —  Solar  Time  is  measured  by  the  daily  motion  of  the  sun. .  A  Soktr  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian  ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are  not 
exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that  the 
sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 

Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun  ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  tnie  time  be  given,  the 
mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I. 
of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  applying  the 
equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 
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The  vernal  equinox,  bj  the  motion  of  which  Sidereal  Time  is  measnrecly  la  not  a  ^ti^  but 
a  movable,  point  on  the  equator*  Its  motion  is  composed  of  two  parts :  precession,  which  is 
proportional  to  the  time,  and  h  combined  with  the  daily  motion  of  the  heavens ;  and  nutatioOy 
which  is  periodicaL  In  consequence  of  the  latter,  the  daily  motion  of  the  equinox  is  not 
strictly  a  uniform  measure  of  time,  and  the  Sidereal  Time  in  conuaon  use  might  therefose  be 
called  Apparent  Sidereal  Time,  and  Mean  Sidereal  Time  would  be  that  reckoned  from  Iho 
transit  of  the  mean  equinox ;  but  the  irregularly  referred  to  cannot  exceed  2'  .3  in  a  period  of 
nineteen  years,  and  is,  therefore,  of  no  practical  importance. 

Day. — According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from  noon 
to  midnight,  after  which  they  are  again  reckoned  from  0  to  12  from  midnight  to  noon.  The 
eiml  day  consists  of  twenty-ibur  hours,  but  is  divided  in  this  manner  into  two  periods,  com- 
mencing at  midnight.  In  this  respect  it  differs  from  the  astronomical  day,  whidi  commeneea 
at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midm'^t  to  the  next  following; 
The  first  period  of  twelve  hours  is  marked  A.  IkL,  the  last  period  of  twelve  hours  is  mariced 
P.  M.  Th3  astronomical  day  also  comprises  twenty-four  hours,  but  they  are  counted  from 
0  to  24,  and  from  the  nooa  of  one  day  to  that  of  the  next  following. 

The  civil  day  begins  twelve  hourj  baforo  the  astronomical  day ;  therefore  the  first  part  of 
the  civU  day  answerj  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2^  A.  IL, 
civil  day,  is  January  9th,  14***,  astronomical  day;  and  January  9th,  2^  P.  M.,  civU  day,  is  also 
January  9  th,  2***,  astronomical  day.  The  rule,  then,  for  the  transformation  of  the  civil  timo 
into  astronomical  time  is  this :  If  the  civil  time  b  marked  A.  M.,  take  one  fVom  the  date,  and 
add  twelve  to  the  hours,  and  the  result  is  Iho  astronomical  time  wanted ;  if  the  civil  time  is 
marked  P.  M^  take  away  the  designation  P.  M^  and  the  astronomical  time  is  had  without 
further  change. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  os^gned  eighteen  pagea^ 
of  which  the  contents  are  as  follows :  — 

Pages  L,  n.,  ni.  are  devoted  to  the  Ephemeris  of  the  Sun.  Page  I.  contains,  first,  the 
Apparent  Right  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  dock  of  the  meridian  passage  of  the  sun,  and 
the  sun*s  right  ascension  reduced  to  apparent  noon,  is  the  error  of  the  clock  from  sidereal  time. 
It  is  also  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the  meridian,  as 
is  explained  in  page  223  of  Bowditch's  American  Practical  Navigator,  Tlic  use  of  the 
sun's  declination  in  finding  the  true  amplitude  and  azimuth,  the  latitude  by  altitudes  of  the  nm 
in  and  out  of  the  meridian,  the  time,  ^c,  is  also  so  clearly  defined  in  this  standard  work,  which 
is  in  the  hands  of  all  American  seamen,  that  any  further  explanation  in  this  place  is  unneces- 
sary. Adjoining  the  columns  of  Right  Ascension  and  Declination  are  the  differences  of  these 
quantities  for  one  hour  (at  noon),  by  means  of  which  they  may  be  calculated  for  any  time  out 
of  the  meridian,  by  multiplying  this  difference  by  the  hours  and  parts  of  hours  from  noon,  and 
adding  the  amount  tO)  or  subtracting  it  from,  the  quantity  at  noon,  according  as  it  is  increasing 
or  decreasing.  If,  for  example,  the  dedinatbn  of  the  sun  were  required  at  3*^  40**  P.  JX.  of 
Saturday,  January   19th,  1867,  the  declination  of  the  sun  would  be  taken  out  first  for 
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January  19th,  at  noon.  dO  22    7.7  S. 

From  which  subtract  the  diff.  for  1  hour,  81".42,  multiplied  by  8,  1  $4.8 

20  20  83.4 

And  the  proportional  part  for  40  minutes,  20.9 

The  result  is  the  sun's  declination  on  the  19th,  at  3*  40"  P.  M.,  20  20  12.3 
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Tha  dSferenM  for  one  hour  is  iK>t  the  hbiio  for  etery  brnw  in  the  twenty^ftor ;  but  bebg 
^en  in  die  pegea  of  thiB  Ephemera  for  the  fixet  hour  of  the  day,  it  is  suffioieiit]/  accorate  for 
the  porposes  of  the  navigator. 

The  column  of  the  Suh*9  SemdkmeUr  requires  no  explanation. 

Jhe  oolmnn  headed  Sidereal  Time  of  the  Semidiameier  passing  ih  Meridiem^  is  employed 
In  obtaining  the  passage  of  the  sun's  centre'  over  the  wires  of  a  tnmsit-instrumenty  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  limb  has  been  observed,  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or  tho 
mean  of  the  times  of  trandt  over  aU  the  wires ;  but  if  the  eastern  limb  has  been  observed,  tho 
qnantities  in  this  column  are  to  bo  subtracted. 

The  next  colunm  contains  the  .EqtuUion  of  Time^  Which,  as  has  been  before  explained,  is  the 
number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  appctrent  fo'me,  or  tho 
time  given  by  an  observation  of  tho  sun,  to  obtain  the  mean  time^  or  the  time  shown  by  a  clock. 
The  beading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied,  and 
where  there  is  a  change  in  the  course  of  tho  month  from  addition  to  subtraction,  or  tho  reverse, 
tt3  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a  line,  whilo 
a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place.  The  differ- 
ence for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equation  for  any 
time  ftom  noon  is  easily  obtained.  If,  for  example,  the  equation  of  time  for  January  24th,  at 
S^  20**  P.  M.,  were  required,  we  should  have 

m       t 

Equation  for  January  24,  at  noon,  12  19.87 

Correction  for  Z^  20"  (additive),  2.01 

Equation,  January  24,  at  9"  20"  P.  M.,  12  21.38 

"VThich,  according  to  the  rule  at  the  head  of  tho  column^  la  to  be  added  to  apparent  time  to 
obtain  mecm  time. 

Page  11.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Koon ;  to  these  is  added  a  column  containing  the  Sidereal 
Time  of  Mean  Noon. 

Page  IIL  contains  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  tho  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
colunms,  headed  X  and  X' ;  and  one,  X,  i3  the  Sun's  longitude  counted  from  the  truo  equinox  of 
the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  tho  mean  equinox  of  the  beginning 
of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  tho  Sun's  longi- 
tude for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  Radius  Vector 
are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by  aberra- 
tion.   The  last  column  on  this  page  contains  tho  Mean  Time  of  Sidereal  Noon. 

Page  IV.  contains  tho  Moon's  Semidiameter  and  Horizontal  Parallax  for  every  noon  and 
midnight.  The  former  may  bo  corrected  for  any  time  between  tho  dates  for  which  it  is  given 
in  the  Ephemeris,  by  means  of  Table  XL  of  BowDrrcH's  Navigator^  or  simply  by  computing 
the  proportional  parL 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to  twelve 
hours,  and  that  the  difference  required  (or  correction)  is  that  difference  which  corresponds  to  a 
time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out 
for  9  o'clock,  P.  M.,  of  the  12th  of  Jan.,  then  we  say,  that  as  twelve  hours  is  to  5".5,  the  whole 
difference  between  the  semidiameters  at  noon  and  midnight  of  the  12th,  so  is  nine  hours  to  4'M, 
the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  increasing ;  the  moon's 
aemidiameter,  then,  for  Jan.  12'  9^  is  15'  47 ''.6.    Adyoining  the  columns  containing  the  Moon^ 
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Sbrizontcd  P<xraBax  for  noon  and  midnight,  aie  columns  giving  the  change  which  these  qoan- 
tities  undergo  in  one  hour.  The  sign  phis  or  minus  (+  or  — )  is  prefixed  to  these  differenoei^ 
showing  whether  thej  are  additive  or  subtractive,  or,  in  other  words,  whether  the  horixootal 
parallax  is  increasing  or  decreasing.  In  order  to  reduce  the  parallax  to  anj  time  intermediato 
between  those  dates  for  which  it  is  given  in  the  Ephemeris,  the  mode  of  proceeding  is  thai 
which  has  been  already  explained  in  the  case  of  the  equation  of  time.  The  Moon*6  Meridian 
Pas$agej  which  is  given  on  this  page  to  minutes  and  tenths  of  minutes,  b  ako  accompanied 
with  a  column  of  differences  for  one  hour,  bj  means  of  which,  having  the  longitude  turned  into 
time,  the  time  of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  Or  il 
may  be  more  quickly  derived  from  Bowditcb's  Table  XVIII.,  by  simple  inspection.  •  The 
lost  column  of  this  page  contains  the  Age  of  the  Moon,  to  tenths  of  days,  or  the  time  elapsed 
since  the  preceding  new  moon.    It  requires  no  explanation. 

The  pages  from  Y.  to  XIL  inclusive  arc  taken  up  with  the  Moon's  Right  Aseensum  and 
DecHnaiiony  which  are  given  for  every  hour  of  every  day  in  the  month,  ind  arc  accompanied 
with  columns  of  differences  for  every  minute  of  ei^^h  hour.     The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  mooa 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude  and 
time.    These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken  directlj 
from  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  time  of  the  computer.    They  have  only  to  be  corrected  for  the  minutea 
and  seconds  of  the  time  at  Greenwich.     Thus,  if  the  right  ascension  and  declination  of  the 
moon  were  required  for  Monday,  January  21*  8^  10",  we  have  only  to  add  to  the  right  as- 
cension at  8^  as  given  in  the  Ephemeris,  viz.  to  9^  33"*  22'.11,  the  product  of  the  difference 
for  one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is,  of  2'.3531  by  10, 
or  23'.53 ;  the  result  is  the  moon's  right  ascension  at  the  required  time,  equal  to  9**  33"*  45*.64. 
If  we  were  to  take  out  the  declination  for  the  same  date,  the  correction  for  the  ten  minutes 
above  the  hour  would  be  subtractive,  because  the  declination,  unlike  the  right  ascension,  b 
decreasing;  thus, 

Moon's  decimation  for  January  21*  8**  11  35  58.2  N. 

Correction  for  10"  b  88".5  1  28.5 

Moon's  declination  for  January  21*  8^  10"         11  34  29.7 

The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee,  or  least  and  greatest  dbtances  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  Lunar  Distances.  They  are 
given  in  the  same  manner  as  in  the  Britbh  Nautical  Almanacy  in  order  to  conform  to  the 
rules  of  BowDncH's  Navigator.  These  tables  contain  the  geocentric  dbtances  of  the  centro 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intervab  of  three 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  <m  the 
same  day  are  grouped  together  under  that  date,  and  the  letter  E.  or  W.  b  affixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  it  is  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  from  the  left  to  the  right,  across  both  pages  of  the  same  opening.  The 
principle  of  determining  the  longitude  by  means  of  lunar  dbtances  consbts  in  thb :  that  thej 
furnish  the  na>*igator  with  the  means  of  comparing  hb  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
hb  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clock 
it  b  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  measured  with  his  sextant  But  it  will  very  rarely  occur  that  the  navi* 
gator^s  true  distance^  that  is,  hb  observed  dbtanoe  cleared  &om  the  effects  of  refractioa  and 
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Jaoar  pandlax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  qoantitj 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  appty  to 
the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a  caso 
of  the  umplc  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and  time 
that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the  operation 
bj  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  proportional 
logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtracting  the  log>- 
arithm  of  the  difference  of  the  two  distances  from  the  logarithm  of  three  hours  (both  quantities 
being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  between  two  successive 
dbtances. 

On  the  22d  of  Maj,  at  midnight,  of  Greenwich  meantime,  the  distance  of  the  moon's 
centre  from  the  planet  Saturn,  west  of  her,  is  59^  45'  17",  and  at  15  hours  of  the  same  date 
it  is  61*  14'  41" ;  the  difference  between  the  two  distances  is  1*  29'  24",  or,  reduced  to 
seconds,  is  5364^',  the  logarithm  of  which,  subtracted  from  the  logarithm  of  three  hours,  or 
lOSOO*,  gives  for  the  proportional  logarithm  of  the  difference  between  the  two  distances  80399 
as  it  is  in  the  column  headed  P,  L,  of  dtffl  If  the  calculated  true  distance  of  the  navigator 
lie  between  the  two  given  dist^ces  above  mentioned,  as,  for  instance,  if  it  should  be 
60*  20'  3",  the  corresponding  correction  of  the  time  would  be  found  as  follows :  — 

Distance  in  the  Ephemeris  at  Midnight, 
Calculated  True  Distance^ 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  0*  84'  46", 

Prop.  log.  of  1*^  10"  0",  4102 

And  this  time  is  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance  of 
the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  1^  10™  0*  on  the  morning  of  the  23d  of  Maj. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris  rests 
upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is  wiiform 
ajid  f^gular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the  case ;  and  it 
is,  in  consequence  of  this,  necessary  to  c^plj  to  the  Greenwich  time  obttuned  bj  the  preceding 
method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motiofl^  is  given  in  the  Table  on 
page  7  of  the  Appendix,  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  tho 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  column  of  tho 
£phemeris,  that  is,  the  time  given  bj  the  difference  of  the  proportional  logarithms  at  the  close 
of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found  the  cor* 
xectbn,  in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional  logarithms 
are  decreasing,  but  subtracted  if  thej  are  increasing. 

The  Ephemeris  of  the  Planets,  from  page  218  to  page  241,  consists  of  the  apparent  right 
ascension  at  Greenwich  mean  noon  and  its  variation  for  one  hour,  the  apparent  declination  at 
the  same  date  and  its  variation  for  one  hour,  and  the  mean  time  of  their  meridian  passage ; 
and  at  the  bottom  of  the  page  will  be  found  the  semidiameter  and  horizontal  parallax.  The 
liourly  variations  belong  to  noon  of  the  day  on  which  they  are  given.  The  mode  of  cor^ 
recting  by  means  of  the  hourly  variation  for  any  time  from  noon  has  already  been  explained. 
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Th0  Solar  retatangBlaf  Equdtorijd  Cbfivdmate^  referred  to  die  troe  e(|aii]^x  afid  eqnatdr  ef 
deie,  for  Greenwich  mean  nocm^  on  pages  242  -  244,  are  added,  and  the  Moon's  Longitude  and 
Latitude  en  pages  245  -  248. 

.  Finally^  the  Mean  Places,  with  their  annual  variations,  of  one  hundred  and  ninetj-eight 
Fixed  Stars  for  the  beginning  of  the  year  1867  are  giren  on  pages  262-265. 

When  the  latitude  is  to  be  deduced  from  the  meridian  altitude  of  one  of  these  stars,  its  time 
of  passing  the  meridian  can  be  ascertained  by  taking  the  sum  of  the  riglit  ascension  of  the 
star,  and  the  mean  time  of  sidereal  noon  contained  in  the  last  column  of  page  IIL  of  each 
mootlu  The  right  ascension  of  the  star  is,  m  fkct,  its  hour  angle,  or  difference  in  time,  from 
the  sidereal  noon,  or  0^.  I^  then,  a  vessel  in  longitude  45^  West  should  wbh  to  obtain  the 
latitude  by  a  meridian  observation  of  a  star,  as,  for  example,  a  Taubi  {Aldebaran)^  on  the 
evening  of  Janaai7  1,  1867,  the  process  for  obtamin^  the  time  of  meridiaa  passage  would 
beaefi^Uows:*-* 

Mean  Time  of  sidereal  0^  Jaaimy  1, 1867,  fi  16  27 

Correction  for  Loag^de  ooiitted. 

Bight  AscensioB  of  «  Taubi  (AUebtmrn),  4  26  17 

Time  of  itar^a  meridian  passage  •  $  44  44 

The  instant  of  passage  might  be  more  accurately  determined  by  making  an  allowance  lor 
the  difference  between  mean  solar  and  sidereal  time,  and  by  applying  the  correetion  for  longi- 
tude; but  the  above  is  sufficiently  near  for  the  purpose  for  which  it  is  wanted,  which  is,  to 
know  the  period  of  saeriAan  passage  approximately,  in  order  to  identify  the  star  if  necessary, 
and  to  be  in  time  with  the  observation.  The  navigator  will  perceive  that  the  dates  iu  this 
column  of  page  IIL  are  astronomical,  and  will  observe  the  distinctions  of  time  explained  in 
the  first  part  of  this  article;  he  will  also  remember  that  when  the  sum  exceeds  24  hours,  24 
hours  are  to  be  subtracted,  and  a  unit  b  to  be  added  to  the  day  of  the  montiu 

.  The  Sun's  Bight  Ascension  may  also  be  used  for  finding  the  time  of  meridian  passago  of  a 
stMTi  as  shown  in  Bowdixch's  Navigatary  page  223. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington. 

Obliquity  of  the  Ecliptic^  &c^  p.  250.  —  On  this  page  are  given  the  apparent  obliquity, 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  sun's  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year ; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of  the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  foiar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon's  ascending  node  is  also  given  for  eveiy  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

'Fixed  Stars,  —  The  Logarithms  of  Bessel*8  A,  B,  C,  D,  for  correcting  the  places  of  the 
Fixed  Stars,  are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of 
reduction  for  every  midnight.  To  these  tables  are  added  Bessel's  formulas  of  reduction, 
by  which  the  tabular  quantities  were  computed,  with  Petebs's  ooefiioieuts,  and  Bessel's 
notation.     (Pages  251  >  261.) 

The  mean  places  of  198  Fixed  Stars  are  given  for  the  instant  when  the  8un*s  mean  longk 
tude  was  280''  (1867,  Jan.  0^  -f  .109).  Those  of  52  cireumpolar  stars  (stars  within  25""  of 
either  pole)  arc  given  on  page  262,  and  those  of  146  fim«  stars  (stars  within  65^  of  the 
equator)  on  pages  263  -  265.  The  apparent  places  of  a,  c,  d,  and  X,  Ursas  Minoris,  are  given 
for  every  upper  tmnsit  at  Washington,  pages  266  -  277 ;  and  the  apparent  places  of  the  r^ 
maining  48  cireumpolar  stars  on  pages  278-290,  and  of  the  146  time  stars  on  pages  291  - 
327,  for  every  tenth  transit,  together  with  ten  times  their  daily  motion  at  transit.  The  ap- 
proximate time  of  each  transit  is  given  in  mean  solar  days  and  tenths  of  a  day. 

In  the  Appendix  will  be  found  Tables  III.,  IV.,  and  V.,  which  give  corrections  of  the  ap- 
parent places  of  several  circiunpolar  stars,  and  of  the  constants  A  and  B,  for  small  terms  of 
nutation. 

Solar  Ephemeris.  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
nooD,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon. 

In  the  pages  (334  -  336)  of  Moon  Culminations  are  given  the  mean  solar  time  of  the  upper 
transit  of  the  moon*s  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  for  con* 
venience  of  takmg  out  the  moon*s  right  ascension  at  this  time  from  the  Lunar  Ephemeris* 
By  means  of  the  hourly  differenoe  given  for  the  instant  of  Washington  transit,  the  time  of 
transit  at  any  place  within  six  hours  of  Washington  in  longitude  may  be  found  with  sufficient 
accuracy  by  using  the  hourly  difference  interpolated  for  a  longitude  half  that  of  the  given 
place.  The  sidereal  time  of  seroidiaroeter  passing  the  meridian  at  Washington  is  given  in 
the  next  column:  By  the  numbers  in  the  fifth  column  are  indicated  the  four  moon-culmi* 
nating  stars',  the  two  next  preceding  and  two  next  following  the  moon,  proper  to  be  observed 
with  the  moon  at  each  transit ;  the  numbers  are  those  of  the  stars  in  the  list  of  moon^^ 
culminating  stars.  The  bright  limb  of  the  moon  is  indicated  by  a  Roman  numeral  in  the 
last  column.  The  right  ascension  of  the  bright  limb  at  its  transit  over  any  meridian  may  be 
found  as  follows ;  Suppose  it  were  required  for  the  transit  of  Aagust  8,  at  Upper  Astoria, 
Oregon,  in  longitude, 

W.  from  Washington  S^  6™.966  =  3M16  =  0*».130. 
W.  from  Greenwich  8^  15"  15, 
64 
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The  transit  of  the  moon's  centre  at  Upper  Astoria  occurs  at 

7^  8«.20  +  8.116  (1»  942)  =   7^  14".25  Upper  Astoria  time, 

=  14**  29".40  Greenwich  time, 

at  which  time  we  find,  on  page  133, 

Moon's  R.  A.         =  16^  21«  53-.91  +  29.40  (2«.0465)  =  16^  22"  54*.08, 
Approximate  Dec.  ^ — 16®  20'. 

The  above  hourly  motion  (1"*.942)  is  found  by  interpolating  to  0^065  in  advance  of  that 
given  on  page  335.  Since  the  bright  limb  is  I.,  the  preceding  one,  the  correction  for  time  of 
semidiameter  passing  the  meridian,  taken  from  the  fourth  column  on  page  335,  and  interpo> 
lated  to  0^130  in  advance,  is  to  be  subtracted  from  the  right  ascension  of  centre.  This  gives 
for  the  right  ascension  of  the  bright  limb,  at  its  transit  at  Upper  Astoria, 

16*'  22«  54».08  —  64-.09  =  16*'  21"  49«.99. 

Moon 'Culminating  Stars^  pp.  337-340.  —  The  mean  places,  with  their  annual  varyitioiis 
of  174  stars  near  the  moon's  path  are  given  for  the  begmning  of  the  fictitious  year  (Jan. 
O'-f"  .109).  The  names  of  35  of  them,  whose  apparent  places  are  given  in  the  Ephemeris 
of  the  Fixed  Stars  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  fonnulas  oq 
pages  254  -  261.  Thus,  the  approximate  right  ascension  and  declination  of  i^  Scorpii  (oaa 
of  the  four  stars  corresponding  to  the  transit  of  the  last  example),  from  page  339,  being 

a  =  16*^  4«  16' =  24r  4',       a  =  — 19**?', 

the  computation  of  its  apparent  right  ascension  proceeds  as  follows  for  transit  at  Upper  Astoria 
at  Aug.  8^.43  Washington  mean  time.  The  quantities  from  page  258  being  taken  for  a  date 
0^.07  previous  to  the  midnight  of  August  8th,  for  which  they  are  given  there. 


o 


G=   39  42                     log5r=1.1487  logA  =  1.2920         E=—  0.01 

(7  +  a  =  280  46    log  sin  (  C  +  a)  =  9.9923ii  log  sin  (^+  a)  —  9.478 1          /=  -f-  24.90 

H=  136  26               log  tan  d  =  9.5399n  log  sec  a =0.0247                  -J-   ^^ 

ff-^-a^z   17  30                                 0.6809  0.7948                  -f    6.23 

4.80  6.23       a*— a  =  4- 35.92 

whence 

a'  =  16^  4"  16M8  +  (35".92  =  2-.39)  =  16*'  4»  18-.57. 

The  Ephemeris  of  the  Moon,  which  follows,  and  the  Moon's  Phases^  require  no  special 
observation.  In  the  moon's  ephemeris,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
instant  for  which  they  are  given. 

The  ephemerides  of  the  two  interior  planets  are  given  for  mean  noon  and  the  time  of 
transit,  and  those  of  the  exterior  planets  for  sidereal  noon  and  the  time  of  transit  The 
column  **  day  of  the  month  "  for  the  exterior  planets  contains  the  mean  time  of  sidereal  noon 
expressed  in  dsLjs  and  tenths  of  a  day. 

The  place  of  a  planet  for  any  number  of  minutes,  <,  from  the  nearest  noon  for  which  it  ti 
given,  t  being  negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formulas 

a  =^  oo  -f-  a  t  -|-  b  <*, 

d  =  ab  +  «<  +  *<*> 
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a  aixd  d  denoting  the  right  ascension  and  declination  required,  and  ao»  do 9  the  ri^  ascension 
and  declination  for  the  nearest  noon ;  the  logarithms  of  the  coefficients  a  and  b  are  given  with 
the  ephemeris.  For  an  interior  planet,  t  must  be  expressed  in  minutes  of  mean  time ;  for  an 
exterior  planet,  in  minutes  of  sidereal  time. 

The  Solar  CoordincUes  are  given  for  each  mean  noon  and  midnight,  referred  to  the  apparent 
equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of  the  year. 
In  the  case  of  the  rectangular  codrdinates,  only  the  last  four  decimals  are  given  for  the  mean 
equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  apparent  equinox  and 
equator.  When  a  change  of  a  unit  is  to  be  made  in  the  third  place,  it  is  indicated  by  a 
oorresponding  colon  (:). 

The  Planetary  Coordinate*  are  referred  to  the  mean  equinox  and  ecliptic  of  the  mean 
noon  of  the  2400,000th  day  of  the  Julian  Period,  and  the  dates  for  which  they  are  given  are 
counted  from  this  epoch  in  mean  solar  days.    They  may  be  converted  into  days  of  the  Julian 

Period  by  adding  2400,000.     The  columns  — -j  a?,  &c.  contain  the  quantities  —  ICOO  m  -^  ar, 

— 1600  m  -J  y,  — 1600  m  3  2r,  in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass 

6f  the  planet,  and  l^  the  unit  of  attractive  force  in  the  solar  system,  or  log  ifc  =  8.2355814. 

Eclipses, — The  Tables  of  Data  of  the  S(dar  Eclipses  are  adapted  to  very  accurate  com- 
putation by  the  following  formulas. 

Let  0  =  the  latitude  of  the  place, 

X  =  its  western  bngitude  fn»n  WashingtODi 
log  6  =  8.9110835, 
log  (1  _  c«)  =  9.9971066, 

sin  ^'  =  e  sin  ^  « 

A  =:  sec  ^'  cos  ^ 

ifc  =  (1  —  0^  sec  ^'  sin  <^ 

a  =  A  —  h  sin  (ji  —  X), 

b  =  B—Ek'\'  Ghcos  (ft  — X), 

c  =  — a+Flr  — iTAcos  0*  — X), 

m  =  \/6  c. 

If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
ecUpse,  m  would  be  exactly  equal  to  a.  If  m  be  not  eqnal  to  a,  the  instant  for  a  new  compu- 
taUon,  which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be  found 
by  adding  to  the  preceding  time  of  computation  an  interval  if  which  may  be  obtained  in  sec- 
onds by  the  fonnulasi 

log /i'  =  1.86167, 

...cm  ^ 

tan  J  V'  =  -  =  -sr , 
^  ^        m        0 

a*  =  A'  —  /i'  A  cos  (fi  —  X), 
^  =  B'  — /(7Asin  0»  — X), 

1000000  (m^-a)  ^ 

^—      a'  +  ft'cotV^    • 

^  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the  angle 
of  contact  from  the  north  towards  the  east.  For  the  shadow  of  a  total  eclipse,  ^  must  be 
taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
between  the  value  of  ^  at  the  beginning  and  its  value  at  the  end  of  the  eclipse,  and  if  this, 
difference  is  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12  (1  +  n)  sin*  i  6,  or,  12  (1  -+.  n)  cos*  J  3, 
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•eoordiog  iis  ^  is  acute  or  obtnse;  n  it  the  ratio  of  the  semidiameter  of  the  moon  to  that  of  the 
Ban* 
The  Take  of  6  may  also  be  obtained  by  the  fcmnulas 

(in  which  x  has  the  sign  of  I/)  ;  and  the  expression  of  t  may  be  changed  to 

a'  mn$ 

The  following  is  an  example  of  the  combutation  of  the  beginning  of  the  Eclipse  of  Mardi 
6»  for  the  Observatory  at  Pnlkowa. 

# 

For  Pulkowa,  </>  =  +  59^  46'  18''.7  X  =  252''  37'  81".9 

log  sin  <f>  =  9.9365276  log  cos  </>  =  9.7019515 

log  sin  ^  =  8.84761 11  log  sec  ^'  =  0.0010791 
log  it  =  9.9347133  log  A  =  9.7030306 

A  first  approximation  may  be  made  from  the  ehart,  and  corrected  by  a  compiitatieii  like 
the  following.  In  this  way  we  obtain  15^  52"*  Washington  mean  time  as  a  sear  approxima- 
tion to  the  time  of  the  beginning  of  the  eclipse  at  Pulkowa.  For  a  nearer  approximiioni 
take  from  the  table  (p.  413)  for  15**  52"" 

A  =  —    0.62616  log  ^  =  9.997582 

J5=+    1.17062  log  jF=:  9.997996 

(7  ==  +    0.06064  log  G=z  9.022576  n 

A'  =  +143.40  log  ff=  8.982098  n 
B^=  +  44.06  M  =  235**  6'  21".7 

Hence  |i  —  X  =  342**  28'  49^8 

log  cos  (ji —X)  =  9.979373  log  sin  0*  —  X)  =  9.478610  n 

log  [A  cos  (/i  —  X)]  =  9.68240^  log  [A  sin  0»  —  X)]  =  9.181 641  n 

bg  [  G^  A  cos  0»  —  X)]  =  8.704980  n  log  (ffh  cos  0»  —  X)]  =  8.664502  n 

log  (Ek)  =  9.932295  log  (Fk)  =  9.932709 

C*  eoe  0»  —  X)  =  — a05070  —  ^*  cos  (m  —  X)  =  +  0.04619 

—  jB  *  =  —0.85565  Fk  =  +  0.85646 

B  =  +1.17062  —Ct=  —  0.06064 

h  =  +0.26427  c  =  +  0.84201 

log  ft  =     9.422048  —A  sin  0»  —  X)  =  + 0.1519$ 

log  c  =      9.925317  A  =  —  0.62616 

log  m  =      9.673682  a  =  —  0.47423 

log  tan  i  V^  =      0.251635  m  =  —  0.47172 

^  =  —121**  29^  m  —  a^-}-  0.00251 
bg  0'  A  cos  0»  —  X)]  =          1.54407       log  [O fi' h  sm  (ji  —  X)]  =       0.06589 

— /Acos(/i  — X)=—  35.00  —  C?fi'Asin  (/i  — X)=—  1.16 

a'  =  +108.40  1/  =  +42.90 

a' +  ft' eoi  ^  a: +134.67  log  ft' =       1.63240 

k>g[10*(»— a)]=         3.3997  tog  cot  ^=       9.78704 

log(a'  +  ft'cot^)=         2.1293  ft' cot  ^  =  +  26.27 

log  i  =s         1.2704  t  =  +  18.64 

hat 

Approximate  time ••«...    15  52    0.00 

if  the  correction «...         +18.64 

Washington  mean  time  of  beginning 15  52  18.64 

Pulkowa  mean  time  of  beginning 23     1  48«51 
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OccultaHons.  —  The  pages  418  to  456,  indosivey  Are  taken  up  with  Elements  for  Facilitating 
the  Calculation  of  Occultations  of  Planets  and  Stars  hf  the  Moon.  These  elements  are  given 
for  all  the  stars  to  the  fifth  magnitude  inclnsiye  contained  in  the  British  Association  Catalogue, 
and  for  some  of  the  sixth  magnitude,  which  can  be  occulted  bj  the  moon  during  the  year  18G7. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  star's  naine ;  3.  the  stains 
magnitude ;  4.  the  limiting  parallels  of  visibility ;  5.  Washington  mean  time  of  the  moon's  true 
conjunction  with  the  star  in  right  ascension ;  6.  Washington  hour  angle,  in  time,  of  the  star  at 
the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  coxyunction  ;  8.  hourly  varia- 
tion //  of  coordinate  p  ;  9.  hourly  variation  ^  of  coordinate  q;  10.  logarithmic  sine  of  the  star's 
declination  ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  6i  we  have,  at  this  time, 
7*=  iyh  =  ff,  p  =  0,  and^=  T.  For  any  other  time  during  the  occultation,  we  shall 
have  r=  6  +  (0,  *  =  ^'\-  sidereal  equivalent  of  (t),  p  =  {t)  p',andq=  r+  {t)  q.  The 
other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  ibr  a  particular  place,  the  principal  objects  of  determina- 
tion are,  the  instant  of  immersion,  or  of  the  star's  disappearance  behind  the  moon*s  limb ;  of 
emersion^  or  of  the  star's  reappearance ;  and  the  points  on  the  mooa'a  border  where  these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bess  el,  whose  original  paper  on  the 
subject  may  be  found  in  Schumacher's  Astronomiscke  Nachrichten,  VoL  VIL  p.  1 ;  also  in 
the  Berliner  Astronomisehes  Jakrhuch  for  1831,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  ci  the  Pleiades,  and  the  magpitodea  of  these  starsi  are 
taken  from  Na  V.  of  Bbssel's  Astronomiscke  Uhtersuchungen. 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d=z  Longitude  for  Washington,  of  the  place,  +  West,  —  East. 
^  =  Geographical  North  Latitude  of  the  place. 
^'  =  Greocentric  North  Latitude  of  the  place. 

r= Earth's  radios  at  the  place,  or  the  distance  of  the  observer's  portion  from  the  earth's 
centre. 

It  is  nnnecessaiy  to  calculate  ^  and  r  separately,  as  we  have 


.     -,         (1  —  «•)  sin  6 

r  sm  ^'  =  -f.- -f-^  r^- 

^        V(l  —  r  sm*  <f>) 


,,                cos  <b 
r  cos  ^'  = ^- 


V^(l  —  «»  8in«  ^) 

in  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of -77; .  .  ,  .^  =  log  A.  and  of  -77; — .  .  ,  ,>  =s  log  B,  derived  from 

e  =  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow- 
ing table,  where  the  geographical  latitude  of  the  place  is  the  ai^ument. 


* 

Log^ 

LogB 

0 

9.^971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

do 

9.9976 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

70 

9.9984 

0.0013 

rsin  ^r=iA  sin  ^ 
r  cos^  =  ^cos^ 
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a  =  r  cos  0' sin  (A  —  d) 
6  =  r  cos  <l>'  cos  {h  —  d) 

log  X  =  9.4192 

ti=a  tt'  =  &X 

r  =  r8in^cosi>  —  bsmD  t/  =  aX6iii2> 

m  sin  3f^=p  —  u  n  sin  11=1  p*  —  u' 

inco3if=^  —  V  ncos  N=zg''^t/ 

log  it  =  9.4350 

,         m  sin  (il/  —  N) 
008  1^  = ^-^^ ^ 

(2  =  90^  —  J\r  :f  ^ 
t  = cos  (if —  iv)  T ^ 

Upper  signs  for  Immersion ;  under  signs  for  Emersion. 

c  sin  (7=  U'\-tu' 
c  cos  C7=  r  -f-  ^  «^ 

Mean  solar  time  of  the  starts  apparent  contact  with  the  moon's  limb 

z=:T—d  +  t 

Angle  from  North  Point  =  Q 
An^tle  from  Vertex  =  V 


The  angle  ^  is  to  be  taken  out  positive  and  less  than  180^.  If  log  m  sin  {M — N)  be 
greater  than  log  it,  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  in  some  rare  instances  where  the  moon*s  limb  passes  veiy  close  to  the  star, 
when  the  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 

which  may  give  log  m  sin  {M —  N)  less  than  log  k,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determinatloa 
may  give  a  cos  ^  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  =  0^  when  m  sin  (if —  N)  is  positive,  and  we  shall  have  Q  = 
90«  —  N.  When  m  sin  (if—  N)  is  negative,  ^  =  180^  or  Q=  90^  —  N+  ISO*,  = 
270^  —  N    We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  =  ir  (m  sin  (Af —  N)  —  .2723)9 

in  which  ir  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex,  the  arc  between  the  star  al 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  fixun 
the  vertex  towards  the  We$i  round  the  circumference  of  the  moon's  disc  For  the  image  as 
seen  in  an  inverting  telescope,  add  to  them  180^. 
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The  results  obtained  bj  the  above  equations  are  only  approximate,  yet  the  computed  times 
by  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  The  error 
generally  increases  with  the  star's  distance  from  the  apparent  path  of  the  moon's  centre,  and 
may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of  much 
consequence  ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  determined 
with  greater  precision.     For  this  purpose  u'  and  t/  must  be  computed  with 

/&  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  <  in  these  equations. 

m'  =  r  cos  ^'  X  cos  (A'  —  d) 

t/  =  r  cos  <^'  X  sin  (h'  —  d)  sin  D. 

Then  with  these  values  of  u'  and  t/,  recompute  N,  n,  ^,  and  f,  by  means  of 

fi  sin  N'=.p'  —  u' 
n  cos  i\r=^  —  t/ 

m  sin  {M  —  N) 
cos  Y^  ~~ , 

i=i COS  CM —  N)  T ^  < 

using  the  M  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  contact 
T —  d'\-  ty  generally  witHin  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

ti  =  r  cos  ^  sin  {h  —  <f  -|-  fi) 

V  =  r  sin  ^'  cos  2)  —  r  cos  <^'  sin  /)  cos  (A  —  ef  -f-  ft) 

and  we  should  have 

{p^tp^  —  uy^{q  +  i^  —  v)^  =  ez=^  0.0741. 

But  if  m  sin  Jlf^  m  cos  3^  log  It  sin  iT,  and  log  n  cos  i\^  have  been  correctly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculations  for 
the  time  of  contact : 

(m  sin  M-^-  t  n  sin  -y)*  +  (»»  «»  ^+  <  n  cos  ^)»  =  P  =s=  0.0741. 

The  elements  of  computation,  H^  P,  etc,  are  given  for  the  instant  of  the  moon's  true  con- 
junction with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon's  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements  to 
this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  as  effected  by  parallax, 
which  may  be  determined  approximately  by  the  following  equations.  Let  T —  £?  be  the  time 
of  apparent  conjunction ;  then 

(.\ mii  {H  —  d) 

^^       p'  sec  </>  —  [9.4027]  cos  (ff  —  <0 

T-d=i-d+{t). 
The  elements  correspoQding  to  the  time  T—  d  vaaj  then  be  obtained  as  follows :  ^ 

h  —  d=iH—d-\-{jL) 
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Where  occultatioDs  are  to  be  generallj  observed,  as  at  astroDomical  stations,  either  teoipc^ 
rary  or  permaoent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  statbn,  by  observing  if  his  latitude  be  in- 
cluded between  the  UmUing  parallels  for  any  given  occultation,  if  the  time  (T — d)  he 
favorable  as  regards  the  absence  of  daylight,  and  if  the  star's  hour-angle  (A  —  iQ  be  not 
greater  than  its  semidiurnal  arc  for  the  given  latitude. 

For  obtaining  the  time 

it  will  be  well  to  tabulate  the  values  of 

8in(H— (f) 


(0  = 


y  see  ^  —  [9.4027]  cos  {H  —  d) 

for  every  half  hour  of  If —  ^  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  latitude 
of  the  station  with  a  declination  of  30^  }  and  for  all  values  of  p'^  using  two  decimal  figures* 
from  9.50  to  0.60. 

It  will  also  be  found  advantageous  to  have  tabulated  values  of 

u  =  r  cos  ^'  sin  {h  —  d) 
u'  =  rcos^Xcos(A  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  (h  —  «f),  from  tf*  to  C\    If  (A  —  if) 

Bxceeds  6^  the  argument  will  be  12^ —  (h  —  rf),  instead  of  (A  -. —  d).    It  will  be  seen  by 

the  equations  that  u  will  have  the  same  sign  as  sm  (A  —  (/),  and  that  u'  will  have  the  same 

dgn  as  cos  (A  —  d). 

In  the  equation 

r  =  r  sin  ^'  cos  -D  —  6  sin  i) 

the  term  r  sin  ^'  cos  D  may  be  tabulated  for  every  tenth  minute  of  declination,  from  0^ 
to  30^ 

For  a  practical  application  of  the  preceding  formuhe,  we  will  make  the  calculations  for  an 
occultation  of  the  star  130  Tauri,  January  17,  1867,  as  it  will  appear  at  the  Cambridge 
Observatory,  Mass.,  in  north  latitude  42**  22'.8  =  ^,  and  east  longitude  from  Washington 
Qh  23ni  4x«  =  d.  The  data  for  computation  are  given  on  page  415,  and,  with  the  latitude 
and  longitude  of  the  place,  are  as  follows :  — 

January  17.     130  Tauri.     6- 
^  -h42''22!8 

h    m 
d— 0  23.7 

6        6  45.0 

l-^d      7    8.7 

Calculation  of  the  Time,  T—  d, 

log  ff     9.788 

log  sec  <l>  +0.132 

log /j' see  ^-  log  (1) -h9i)ao 

log  constant     9.403 

log  COS  (iT—d) -4-9.879 

log  [9.403]  cos  (ff  —  d)=*         log  (2)  -4-9.282 

(2)  -h  .191 

(1)+  .832 

(1)  —  (2)  .  (3)  +  .641 

log  (3)  +9.807 

log  sin  (il—  d)  —9.815 

j^-n(H-jn^  log(0-0.008 


h    m    ■ 
£r— 3    6  57 

p"     0.6136 

</— 0  23  41 

^  +0.0216 

jy— rf— 2  43  16 

log  sin  />  +9.4823 

y+   0.6109 

log  cos /> +9.9790 

id  reduction  of  the  elements  of  computation. 

1 

(0-1.0 

1 

h    m    ■ 

^           (Redaced  to  hours  and  minutes)        (0—1    0    0 

Sidereal  equivalent  for  (I) 

0<)  —  1  0  10 

t 

jj-.</— 2  43  16 

H-d+M~ 

A.J.3  43  2S 

S'-d       7    87 

^-rf-h(0- 

r— rf      6    8:7 

(Op*-  — IX  0.6136 - 

p  —        .6136 

y+         £109 

—  IX  0.0216- 

(()  gi  —        .0816 

3r-»-(0»'- 

9+         J5898 
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Gilculation  of  the  times  of  Inmenicn  and  Emmnionf  and  of  Ihe  Angles  of  Poiiticn  of  the 
star  and  moon. 


(Table,  page  509,  Aig.  ^)           log  A     9i)977  log  m  sin  M  —7.1139 

log  sin  ^  +9.8287  log  m  cos  3/  +8.8837 

log  il  sin  ^  «                    log  r  sin  ^'  +9.8264  log  tan  M  — 8J2302 

log  cos  D  +9.9790  log  cos  if  +93999 

log  r  sin  0'  cos  Z>  +9.8064  log  m  +8.8838 

(Table,  page  509,  Arg.  ^)           logB     0.0007  «     log  a  s^n  iV +9.7030 

log  cos  <^  +9.8684  log  a  cos  iNT  +8.8476 

logBcos<^-                   log  r  cos  ^ +9.8691  log  tan  iV^ +0.8554 

log  sin  (h  —  d)  —9.9178  log  sin  N  +9.9958 

log  r  cot  ^'  sin  (A  — <f)  »=  logu  « loga  —9.7869  log  n  +9.7072 

log  cos  (A  —  rf)  +9.7492  «.  loe !?  — 9 1766 

logrcos6'cof(*  — rf)-          log6 +9.6183  ^n       ' 

log  it     9.4192  log  cos  (Af- A) +9.0849 

logail  -9i»61           -log^cos  (3f-iN0  -  log  (1)  -85615 

log  sin  D  +9.4823  log  sin  (M^N)  —9.9968 

log  b  sin  D  +9.1006  log  »  sin  (1/  —  iNT)  —8.8806 

logalsinD-                           logv'— 86884  logX:      9.4350 

log6A  -                                       logii'  +9.0375            ^mAaiM^N)  log  cos  V  —9.4456 

r  sin  ^'  cos  Z)  +  .6389  log  sin  v  +9.9824 

6  sin  Z)  +  .1261  log  ib  sin  v  +9.4174 

rsin^'cosD  —  6BiiiD«i               w  +  .5128  log  (2)  +9.7102 

q  +  .5893  (1)  _  ^183 

^  — »—                                mcoslf+  .0765  (2)  +  5131 

p  —  .6136          For  Immersion,  (I )  —  (2)  -  <,  —  .5314 

ti  -  .6123           por  Emersion,  (1)  +  (2)  -  <,  +  .4948 

p  — II-                                msinlf— .0013  log  fi —9.7254 

^  •+■  -^^Sie  log  u'  +9.0375 

t/  —  X)488  log  I,  ti'  -8.7629 

^  —  «^-                               «coiJV+  XJ704  log ^  -^.6884 

/^  "•■  -^^^  log  li  ©^  +8.4138 

«'  +  -1^  <,  1/  +  i)259 

/»'  —  «'-  iisiniV+5046  i»  +  4>128 

g  r  +  li©*—                                   e  cos  C+ 5387 

AT  359    i  I,  tt'  —  .0579 

iV  82    3  u  —  .6123 

3f— iV  276  59  ii  +  liii'-                                  csinC— .6702 

W^^N  7  57  -                             log  c  sin  C —9.8262 

\ff  106  12  log  e  cos  C  +9.7314 

For  Immeftion,  90^  -^  N^  v^  •-     Q  261  45  log  tan  C  —9.0948 

h     m 
r-d      6    8.7 

(Hednced  to  homn  and  mfaintet,)  /j  —  0  31.9 

Ixjcbbsioh:  Cambridge  Mean  Tum T— J+/,     5  363 

C—  sf  is{ 

Immersion  Angle  from  North  Point  — Q     261  45 

Immersion  Angle  from  VtrUx  »  Q  +  C  — T    210  33 

h    m 

(Bednced  to  hotm  and  minntes,)  fs  +  0  29.7 

CMSBSioir:  ObMrvotory  iican  luM T— J  +  is      6  384 

65 
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Ca]cDlation  of  a  more  accurate  time,  etc,  of  Emersion. 

A_cf^3  43  26  From  first  detenninatioii,                       J/    359    J 

.  Sidereal  eqnlT.  for  i  <,  «i              (/i4-14  50  iV^8S9 

*  — rf-hjfi-                    V  —  rf— 32836  M^N    27653 

log  cos  (A*  —  d)  +9.7879  90o  —  iV        7  51 

log  r  cos  <^'  +9.8691  V    106  12 

logil     9.4193  ForBiiieftioii,900  — i^+V^»              Q    114    3 

log  r  coft  ^'  it  cos  (A'  -^  </)  "       log  II'  +9.0762 

log  sin  (A'  —  d)  —9.8974  (1 )  —  X)184 

log  r  cos  0'  A  +95883  (2)  +  5238 

log  sin  /)— 9.4823  (1)  +  (2)  »                                              f  +  Ji054 

log r oos <^' 1  sin  (V ^</)  sin Z)»log  1^—8.6680  logt+97«36 

o'— .0466  logii8tni^+9G94l 

^'+.0216  log  « I  sin  iV +9.3977 

9*  — »'—                             n  cos  i^— .0682  log » cos  iV^ +8.8338 

ii'  +  .1192  log  11 1  cos  iV+8J>374 

/>'+.6136  iifro6iV^+  .0345 

p'  —  n'  -•                            R  sin  N+  .4944  From  fint  determination,               m  cos  If  +  i)765 

log  ft  sin  i\r +9.6941  mcoslf +  iilcosi^«                      (3)  +  J 110 

log  11  cos  i\r +8.8338  ii  I  sin  ^+  .2198 

log  tan  iV^  +0.8603  From  first  determination,               m  sin  if —  SJMZ 

log  sin  iV^ +9.9959  m  «in  If  +  nl  sin  ^ »                       (4)        .9485 

log  n  +9.6982  (4)«      J0618 

From  first  determination,             log  m +8.8838  (3)*      i)123 

I      •«     ntQ^i.  (3)«  +  (4)«  -  P  -  0.0741,             Check      ir74l 

-log--9.1856  Iog«'+9j07e2 

log  cos  (If—  N)  +9.0786  log  In'  +a7798 

log  sin  {M—N)-  9.9969  log  f'  — 8.66B0 

log  m  sin  (if  —  TV)  —8.8807  log  I  p*  —8.3716 

logik     94350  fr'—  .0335 

log  cos  V'  —9.4457  From  first  detemlnatioii,                         v  +  51^ 

log  sin  V +9i)824  »  +  !»'-                                    ecosC+.4893 

^^^  ^                            log  A:  sin  ^p  +9.4174  ii'  +  JOSA 

^^  -T~  "                             ^®«  <^)  +9.7192  Fi^n,  fj^  determination,                          « —  j6I23 

-log  ^cos(Jf-iV)-  log(l)-8JK42  •»  +  <!«'-  c sin  C- 5521 

*  *^  '  logcsinC— O.7420 

log  c  cos  C  +r.e996 
logtan  C— 4^jOS8I 

h    ■ 
r— </        6    8.7 

(Rednoed  to  honra  and  minutes,)  t  +      3D.3 

Emkbsiow  :  Qftssmotery  M«m  Tbm T- J  +  f        6  390 

C—  48*^27 

l&memcfik  Awgk from  North  Point  ^ ^      114    3 

Emersion  AngUfrom  Vertex  »iQ+C— V       6536 

The  last  three  pages  of  the  Occultations  contain  a  list  of  such  occvltatiom  and  near  ap- 
proaches as  will  be  visible  at  Washington  during  the  year  1867.  For  the  latter,  the  time  of 
nearest  approach  is  given,  followed  by  the  distance  of  the  star  from  the  moon's  limb  at  this  time. 

In  the  Appendix  will  be  found  a  list  of  occultations  visible  between  80^  and  45**  north  lati- 
tude and  1^  30"  and  3^  longitude  west  from  Washington,  predicted  by  means  of  the  instro- 
ment  invented  by  Rev.  Thomas  Hill.  The  times  of  immersion  and  emersion,  in  Washington 
mean  time,  and  the  angle  from  the  vertex  are  given  for  every  5**  of  latitude  and  every  SO^ 
of  longitude  between  the  above  limits,  and  can  easily  be  found  by  interpolation  for  any  inter- 
mediate points. 
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This  Jist  gives  most  of  the  oceultations,  but  not  evtry  occaltation,  yisible  at  any  given  place 
within  the  above  limits. 

The  Tables  of  Jupiter* s  ScUeUttei  embrace,  — 

A  list  of  the  oceultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the  time 
of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are  given  for 
every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  occurs  nearest 
the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting  telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
lar coc^dinates  of  the  satellites  anresponding  to  the  time  from  the  next  preceding  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel* 
lite.  They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  ci  seven  days,  aiid  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  aU  times.    They  are  given  in  seconds  of  arc 

The  coordinates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
m^or  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  aids  of  this  ellipse  is  constant,  for  the  earth's  mean  place ;  but  the  muior  axis 
takes  all  values  from  the  positive  and  n^ative  maxima  to  zero,  owing  to  the  changes  in  the 
earth's  elevation  above  the  plane  of  the  satellite's  orbit. 

The.  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seen 
from  the'^sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  .the  time  being ;  also  for  the  same  intervals,  the  angle  of  inclination 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  positive  after  superior  conjunction,  or  on  the  east  side  of  the  planet;  negative  before 
saperior  conjunction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  oceultations,  dec  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8^  below  and  Jupiter  8^  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase.  ^ 
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CONSTRUCTION  OP  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1867. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ediptic,  and  the  Constant 
of  Aberration  (p.  250)  are  taken  from  Struvb  and  Pbtsrs.    Thej  are :  — 

Precession*  =  50".2411  +  0".0002268f, 

Obliquity  f    =  23**  27'  54".22  —  0".4645 1  —  0".0000014<*, 

Aberration  }  =  20".4451  ±  0".0111, 

in  which  ^  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  computed 
from  Peters'  formulas  given  in  his  Numerus  Gonstans  NutaiionU^  pp.  46-48,  and  reprinted 
in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in  all  computa- 
tions relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  of  the  Moon,  and  of  the  Planets,  the  obliquity  of  the  eclip- 
tic of  Hansen's  TaUa  of  the  Sun  has  been  used ;  no  reduction  for  the  difference,  0".37,  by 
which  Hansen's  exceeds  Peters'  obliquity  having  been  made  in  this  volume. 

The  General  Constants  for  Star  Reduction  are  computed  from  tables  adapted  to  the  for- 
mulas given  on  page  261. 

The  Mean  Places  of  48  Northern  Circumpolar  Stars,  and  the  Mean  Right  Ascension  of 
128  ^  Time  Stars,"  have  been  taken  from  the  Standard  Mean  Right  Ascensions  of  Circumpolar 
and  Time  StarSj  prepared  for  the  use  of  the  U.S.  Coast  Survey  by  Dr.  B.  A.  Gould.  Wash- 
ington, 1862.  The  Mean  Places  of  4  Southern  Qrcumpolar  Stars  are  from  the  Mean  Places 
of  "  100  Principal  Fixed  Stars  for  Jan.  1,  1840,"  printed  in  the  British  Nautical  Almanac 
for  1848.  The  Mean  Declinations  of  the  ^Time  Stars  ^  have  been  derived  from  the  Mean 
Declinations  for  the  beginning  of  the  year  1865,  the  authorittes  for  which  may  be  found  by 
reference  to  the  Appendix  to  the  American  ephemeris  and  Nautical  Almanac  for  1865. 

In  the  Nomenclature  of  the  Fixed  Stars,  (H.)  signifies  that  the  star  is  denoted  by  Heyelius' 
number,  (B.)  that  the  notation  of  Bode  is  used.  Duplicate  notations  have  been  added  where 
it  would  facilitate  reference  to  Argelander's  Uranometria  Nova.  ^  Groombridge  2320"  is 
the  star  87  (B.)  Draoonis,  and  "^12  Year  Cat.  1879"  is  the  last  star  m  Draco  in  the  Ura- 
nometria  Nova. 

The  magnitudes,  except  of  stars  south  of  —  40^  dec,  are  Argelander's. 

The  reductions  from  the  Mean  to  the  Apparent  Places  of  the  Circumpolar  Stars  have  been 

•  Pbties'  Num9rv»  Qmttatu  Nutationii,  p.  71.  t  Ibid.,  pp.  66  and  71. 

X  STBnTBB  Qmitant  de  PAbaratwn^  p.  47. 
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computed  bj  Uie  first  set  of  fonnulas  given  on  p.  261,  nsmg,  for  the  Northern  stars,  the 
values  o£  a,bc,d  derived  from  the  Standard  Mean  Eight  Ascensions^  Sec    The  terms 

—  0.00405  a  Bin  2  <C  —  0".0886  8  cos  2  <C  for  the  R.  A. 

—  0.00405  a'  sin  2  <C  —  0".0886  5'  cos  2  <C  for  the  Dec- 
have  been  applied  to  the  places  of  a,  c,  a,  and  X  Ursae  Minoris ;  in  which  a,  cK,  ft^  ft',  are  defined 
on  p.  261 ;  and  <C  denotes  the  moon's  mean  longitude.  The  Table  on  p.  14  of  the  Appendix 
contains  the  values  of  these  terms  for  seven  stars,  computed  for  1870.0.  The  reductions  of 
44  stars  have  been  ti^en  directly  from  Wolpers'  Tainda  Beductumum,  including  the  ad* 
dition  to  the  mean  right  ascension  of  Sirius  of  the  term  given  by  Peters,* 

q  =  0M27  +  0«.00050  {t  —  1800)  +  0«.171  sin  (a  +  77*  44), 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

u  —  e  sin  u=zn  (t  —  7*), 

fbom  the  elements 

7^=:  Passage  through  the  inferior  apsis  1791.431 

n  =  Mean  annual  motion  in  orbit  7^.1865 

Period  of  revolution  50^.093 

e  =  Eccentricity  0.7994 

The  reductions  of  the  remaining  106  stars  have  been  taken  from  Tables,  similar  to  those 
of  WoLFERS,  now  in  course  of  preparation,  and  representing  the  same  terms  of  Bessel's 
formulas  (with  Peters*  coefficients)  as  those  given  on  p.  261,  omitting  the  two  small  terms  in 
the  value  of  E. 

The  Mean  Places  of  the  Moon-culminating  Stars  have  been  taken  from  the  Almanac  Cata^ 
logue  of  Zodiacal  Stars^  printed  for  the  use  of  the  American  Epkemeris  and  Nautical  Almetnacy 
Bureau  of  Navigation,  Washington,  1864. 

The  Ephemeris  of  the  Sun  is  constructed  from  the  Tables  of  Hansen  and  Olcfsen,  Copen- 
hagen, 1853.  In  the  computation  of  the  Sun's  Greocentric  Coordinates,  regmxl  has  been  had 
to  the  sun*s  latitude ;  the  computation  has  been  made  by  means  of  the  formulas  given  in  the 
Construction  of  the  Almanac  for  1855. 

Encke*s  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Venusdur^gang 
von  1769,  &c.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  =  8''.5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distance  has  been  taken  equal  to  16'  2". 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Pbirce's  Talks  of  the  Mnm^  with 
the  Tables  of  the  Moon's  Parallax^  constructed  from  Walker's  and  Adams'  formulas,  and 
arranged  as  a  supplement  to  the  first  edition  of  Peirce's  TaUes  ofths  Moon. 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be  ^^  part  greater 
than  that  given  by  Burckhardt,  although  that  given  by  Burckhardt  is  probably  better 
adapted  to  the  computation  of  eclipses  and  occultations. 

The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlock,  which  are 
based  on  the  theory  of  Le  Verrier,  published  in  the  Additions  to  the  Connaissanee  de$  Temps 
for  1848. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from  Lw* 
denau'b  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables :  applying  Ajrt's 

Naekricktm,  Nr.  748,  "  EkmentB  Y.** 
2 


CONSTKUCTION    OP    THE    ALMANAC. 

Long  Equation  and  the  corrections  proceeding  from  the  discassion,  by  the  method  of  Least 
Squares,  of  Mr.  Hugh  Bkeen*s  results  contained  in  his  paper  on  the  Corrections  of  Lindb- 
NAU*8  Elements  of  the  Orbit  of  Venusj  Ac,  published  in  the  Memoirs  of  the  Royal  Astronomic 
cal  Society,  YoL  XVIIL;  and  adopting  the  secular  variations  of  the  elements  from  Lis  Veb- 
BiER*s  Memoir  on  the  Determination  of  the  Secular  Inequalities  oftlie  Planets,  which  appeared 
in  the  Connaissance  des  Temps  for  the  year  1844.  The  following  are  the  oorresponding  cor- 
rected elements,  and  annual  variations  for  Washin^n,  1855.0. 

Z=289  51  58.5 

»  =  129  32  59.6  +  49'!57459  U 

a  =    75  23  27.3  +  32.88424  U 

t  =     3  23  34.6  4-    0.04363  t. 

e  =   1410".6847—   0.11157 1 

n  =2106641.438 

a  =  0.7233323 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  lAumzsAjfs 
Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen's  results  contained 
in  his  paper  On  the  Corrections  of  Lindenau*s  Elements  of  Mars,  published  in  the  Memoirs 
of  the  Royal  Astronomical  Society,  Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Lb 
Yebrier's  secular  variations  of  ^he  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elementSi  and  secular  variations  for  Washingtoui  1855.0. 

X=320°13'33!!71 

V  =  333  23  17.80  +  65^99145  L 

Q=    48  25  55.Jfe  +  27.68294  L 

t  =   1  51  2.20  —  0.02141  L 

«  =  19238".75  +  0.185491. 

n  =    689050.9023 

a  =       1.5236878 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Boutard's 
Tables,  with  sudi  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  for- 
mulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from  the 
Tables  of  Bouyard,  with  changes  having  the  same  object.  The  mass  of  Jupiter  given  by 
Bessel  has  been  adopted  and  used. 

This  mass  =  —  —       of  the  son's  yw^fl*- 

XUI9  uuvs)  —  1047.879  ±  0.285  luwo. 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1865 :  — 

corr.  mean  long.  =  -f4".9 

corr.  long,  of  node  =  — 143".4 

corr.  inclination  =  — 5''.7. 


The  Ephemeris  of  Uranus  b  derived  from  the  elliptical  portion  of  Boutard's  Tables,  with 
Lb  Yerrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained  in  his 
Reeherches  sur  les  Mouvements  de  la  Planks  fferschel  (dite  Uranus),  published  in  the  Connais- 
sance des  Temps  for  1849,  and  also  PeirC£*8  corrections  and  perturbations  arising  from  the 
influence  of  Neptune. 

The  combined  corrections  of  the  elements  deduced  by  Peibob  for  January  1, 1800,  are  as 
fonows :  -  g^  ^ 


APPENDIX. 


oorr.  mean  dirtance 
oorr.  mean  motion 
eorr.  eccentricity 
corr.  long,  of  per. 
oorr.  long,  of  epodi 


+0.000942 
— 1".18560 
—  0  0003626 
+  8252".4 
4-  257^.4 


The  Ephemerb  of  Neptane  is  derive  from  Peircb's  theory  and  Walker*8  orbit 

The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Dahoisbau's  Tal>le9. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values :  — 


Mercury 
Venus 

Mars  (polar) 
Jupiter  (polar) 
Saturn  (polar) 
Uranus 


Smldliiiieter. 

8!34 

8.546  ±  0.086 
2.842  ±  0.057 
18.78  ±  0.067 
8.77  ±  0.039 
1.68    ±  0.8 


LoK  bift.  Aoqyyri^. 

0.00  Lb  Verbibb,  Theory  of  Mereunf. 

om\ 

0.25  pBiBCBy  from  the  Washington  Obeer- 
0.70  >     vations  of  1845  and  1846,  made 

0.95  I  with  the  mural  circle. 
1^ 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  moral  drbfey 
all  the  semidiameters,  except  those  of  Mercury^  computed  fix>m  these  valnesi  must  be  increased 
by  the  constant  quantity,  0".57* 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond's  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  modification  of  Bessel's  formulas,  suggested 
by  T.  Henbt  Saffobd,  Jr.    The  formulas  are  to  be  found  in  Peibce's  Spherical  Astronomy. 

The  elements  adapted  to  Bessel's  formulas  are  given  for  all  occultations  of  stars  greater 
than  those  of  the  sixth  magnitude. 

The  Heliocentric  Codrdinates  of  the  Planets  are  given  for  the  computation  of  pertnrbatiooa, 
and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being  unity  :— 


Mercury 

Venus 

The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


4865751 

1 
890000 

1 
854936 

1 
2680637 

1 


1047.879  ±  0.235 
1 


8501.6 

1 
24905 

1 

18780 


Encke,  a.  N^  Na  443. 
Lb  Ybbbieb,  Thtor.  d$  Jbrt^  p.  lift. 
Lb  Vbbbieb,  TMor.  d$  Mert^  p.  26b 
Bctbckhabdt,  Cbun.  de$  Tbi^  1816,  p.  S4S. 
Bessel,  Die  Maue  de$  JvpiUr^  p.  64 
Bessel,  OompUt  Renduij  1841. 
LuiOKT,  Mem.  AtL  Soe^f  Vol.  XL  p.  54. 
Pbibcb,  Am.  Ac,  /Voc,  VoL  I.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
anthorize  the  use  of  the  differences  as  a  chec^  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  praefii 
from  the  electrotype  plates  have  been  thoroughly  examined  by  an  independent  series  of  di6R?r- 
ences.  And  it  is  believed  that,  in  every  respect,  that  syitem  has  been  adopted  in  whidi  aom- 
racy  was  most  likely  to  be  secured. 
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CONSTRUCTION    OF    THE    ALMANAC. 

The  principal  computations  of  the  Ephemeris  have  been  didiribated  in  the  following  man- 
ner:— 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon,  by  Mr. 
Ferrel  and  Professor  Rcnkle  ;  and  the  Lunar  Distances,  by  Mr.  Ferrel  and  Mr. 
LooMis.  Mercury  has  been  computed  by  Mr.  Bradford  and  Professor  Van  Vleck, 
Venus  by  Miss  Mitchell,  Mars  by  Mr.  Eastwood,  Jupiter  by  Professor  Kendall, 
S:itum  by  Professor  Van  Vlrck,  Uranus  by  Mr.  Ferrel,  and  Neptune  by  Professor 
Kendaxl.  The  Fixed  Stars  and  the  General  Constants  for  Reduction  have  been  com- 
puted by  Mr.  Babtlbtt  and  Mr.  Hill,  and  the  Occultations  by  Mr.  Downes.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright. 


MOON'S  LIBRATION. 
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TABLE    SHOWING   THE    CORRECTION   REQUIRED,  ON  ACCOUNT  OF 

SECOND  DIFFERENCES  OF  THE  MOON'S  MOTION,  IN  FINDING 

THE  GREENWICH  TIME  CORRESPONDING  TO  A 

CORRECTED  LUNAR  DISTANCE. 
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11.632 

0  21461 

0  31.291 

0  41.120 

0  50350 

1  00.779 

1  10309 

11 

330 

12 

0  01.966 

0 

11.795 

0  21.625 

0  31455 

0  41.284 

0  51.114 

1  00343 

1  10.773 

12 

333 

13 

0  02.130 

0 

11.959 

0  21.789 

0  31.618 

0  41.448 

0  51378 

1  01.107 

1  10337 

13 

335 

14 

0  02.294 

0 

12.123 

0  21.953 

0  31.782 

0  41.612 

0  51441 

1  01371 

1  11.100 

14 

398 

15 

0  02.457 

0 

12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1  01435 

1  11364 

15 

341 

16 

0  02.621 

0 

12*451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1  01399 

1  11428 

16 

344 

17 

0  02.785 

0 

12.615 

0  22.444 

0  32Ji74 

0  42.103 

0  51.933 

1  01.762 

1  11392 

17 

346 

18 

0  02.949 

0 

12.778 

0  22.608 

0  32438 

0  42J267 

0  52397 

1  01.926 

1  11.756 

18 

349 

19 

0  03.113 

0 

12.942 

0  22.772 

0  32.601 

0  42431 

0  52360 

1  02390 

1  11320 

19 

352 

20 

0  03.277 

0 

13.106 

0  22.986 

0  32.765 

0  42.595 

0  52424 

1  02354 

1  12383 

20 

355 

21 

0  03.440 

0 

13.270 

0  23.099 

0  32.929 

0  42.759 

0  52388 

1  02418 

1  12347 

21 

357 

22 

0  03.604 

0 

13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1  02382 

1  12411 

22 

360 

23 

0  03.768 

0 

13.598 

0  23427 

0  33.257 

0  43.086 

0  52.916 

1  02.745 

1  12375 

23 

363 

24 

0  03.932 

0 

13.761 

0  23.591 

0  33420 

0  43.250 

0  53.080 

1  02309 

1  12.739 

24 

366 

25 

0  04.096 

0 

13.925 

0  23.755 

0  33.584 

0  43414 

0  53343 

I  03373 

1  12303 

25 

368 

26 

0  04.259 

0 

14X)89 

0  23.919 

0  33.748 

0  43.578 

0  53407 

1  03337 

1  13366 

26 

371 

27 

0  04^23 

0 

14.253 

0  24.082 

0  33.912 

0  43.742 

0  53371 

1  03401 

1  13.230 

27 

374 

98 

0  04.587 

0 

14417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1  03364 

1  13394 

28 

376 

29 

0  04.751 

0 

14.581 

0  24410 

0  34.240 

0  44.069 

0  53399 

1  03.728 

1  13358 

29 

379 

30 

0  04.915 

0 

14.744 

0  94.574 

0  34403 

0  44.233 

0  54363 

I  03392 

1  13.722 

30 

382 

31 

0  05.079 

0 

14J08 

0  24.738 

0  34.567 

0  44397 

0  54326 

1  04356 

1  13386 

31 

385 

32 

0  05.242 

0 

15X)72 

0  24.902 

0  34.731 

0  44.561 

0  54390 

1  04320 

1  14349 

32 

387 

33 

0  05.406 

0 

15.236 

0  25i)65 

0  34.895 

0  44.724 

0  54354 

1  04384 

1  14313 

33 

390 

34 

0  05.570 

0 

15400 

0  25.229 

0  35/159 

0  44.888 

0  54.718 

1  04347 

1  14377 

34 

393 

35 

0  05.734 

0 

15.563 

0  25.393 

0  35.223 

0  45i)52 

0  54382 

1  04.711 

1  14341 

35 

396 

36 

0  05.898 

0 

15.727 

0  25.557 

0  35386 

0  45.216 

0  55346 

1  04375 

1  14.705 

36 

398 

37 

0  Q6M2 

0 

15.891 

0  25.721 

0  35.550 

0  45380 

0  55.209 

1  05.039 

1  14368 

37 

.101 

38 

0  06.225 

0 

16.055 

0  25.885 

0  35.714 

0  45.544 

0  55373 

1  05303 

1  15332 

38 

acM 

39 

0  06.389 

0 

16.219 

0  26X)48 

0  35.878 

0  45.707 

0  55337 

1  05367 

1  15.196 

39 

.106 

40 

0  06J(53 

0 

16.383 

0  26.212 

0  36XM2 

0  45371 

0  55.701 

1  05330 

I  15360 

40 

.109 

41 

0  06.717 

0 

16.546 

0  26.376 

0  36.206 

0  46j035 

0  55.865 

1  05394 

1  15324 

41 

.US 

42 

0  06.881 

0 

16.710 

0  26340 

0  36.369 

0  46.199 

0  56328 

1  05358 

1  15388 

42 

.115 

43 

0  07J045 

0 

r6.874 

0  26.704 

0  36.533 

0  46363 

0  56.192 

1  06322 

I  15351 

43 

.117 

44 

0  07.208 

0 

17U»8 

0  26.867 

0  36.697 

0  46327 

0  56356 

1  06.186 

I  16315 

44 

.120 

45 

0  07^72 

0 

17.202 

0  27X)31 

0  36J61 

0  46390 

0  56320 

1  06350 

1  16.179 

45 

.193 

46 

0  07JV36 

0 

17.866 

0  27.195 

0  87.025 

0  46354 

0  56384 

1  06313 

1  16343 

46 

.196 

47 

0  07.700 

0 

17.529 

0  27.359 

0  37.188 

0  47318 

0  56.848 

I  06377 

I  16307 

47 

.198  n 

48 

0  07.864 

0 

17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1  06341 

1  16371 

48 

.131  H 

49 

0  08.027 

0 

17.857 

0  27.687 

0  37.516 

0  47346 

0  57.175 

1  07305 

1  16334 

49 

a34« 

60 

0  08.191 

0 

I8i>21 

0  27.850 

0  37.680 

0  47310 

0  57339 

1  07.168 

1  16398 

50 

.197 

31 

0  08.355 

0 

18.185 

0  28.014 

0  37.844 

0  47373 

0  57303 

1  07332 

1  17.162 

51 

•^^ 

52 

0  08.519 

0 

lb.349 

0  28.178 

0  38.008 

0  47337 

0  57.667 

1  07496 

I  17326 

52 

.149 

53 

0  08.683 

0 

18Jil2 

0  28.342 

0  38.171 

0  48.001 

0  57331 

1  07360 

1  17490 

53 

a45 

54 

0  08.847 

0 

18.676 

0  28.506 

0  38.335 

0  4&165 

0  57394 

1  07324 

1  17354 

54 

a47 

55 

0  09X>10 

0 

18.840 

0  28.670 

0  38499 

0  48329 

0  58.158 

1  07388 

1  17.817 

55 

aso 

56 

0  09.174 

0 

19j004 

0  2a833 

0  38.663 

0  48492 

0  58322 

I  08.152 

1  17.981 

56 

a33 

57 

0  09^8 

0 

19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1  08315 

1  18.145 

57 

a56 

1   sal 

0  09.502 

0 

19.331 

0  29.161 

0  38.991 

0  48320 

0  58.650 

I  08479 

I  18309 

58 

.199| 

59 

0  09.666 

0 

19495 

0  29.325 

0  39.154 

0  48.984 

0  58314 

1  08343 

1  13473 

59 

461  fl 
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TABLE  II.    SIDEREAL  INTO  MEAN  SOLAR  TIME. 


nda 
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8^ 

gh. 

10^ 

11^ 
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13  "^ 

14h. 

15^ 
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lA        M 

m       A 

M        A 

m 

.. 

B        9« 

n    g 

0 

r*  18.636 

r  88466 

138.296 

1  4&1S5 

1  57355 

a  07.784 

2  17.614 

8  87443 

». 

1. 

1 

1   18.800 

1  28.630 

1  38459 

1  48389 

1  58.119 

8  07.948 

8  17.778 

8  27.607 

1 

U.003 

s 

1  18.964 

1  28.794 

1  38.633 

1  48453 

1  58388 

8  08.113 

8  17.941 

2  27.771 

8 

305 

3 

1  19.128 

1  2&958 

1  38.787 

1  48.617 

1  58446 

8  08376 

8  18.105 

2  27.935 

8 

.008 

4 

1  19.298 

1  29.121 

1  38351 

1  48.780 

1  58310 

8  08440 

8  18369 

2  28399 

4 

311 

5 

1  19.456 

1  29.285 

1  39.115 

1  48344 

1  58.774 

8  08.603 

8  18.433 

2  28363 

5 

.014 

6 

1   19.619 

1  29.449 

1  39379 

1  49.108 

1  58.938 

8  08.767 

8  18397 

2  28426 

6 

316 

7 

1  19.783 

1  29.613 

1  39.448 

1  49372 

1  59.101 

8  08.931 

8  18.761 

2  28.590 

7 

319 

8 

1   19.947 

1  29.777 

1  39.606 

1  49436 

1  59365 

8  09395 

8  18.924 

2  28.754 

8 

.033 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59429 

8  09359 

8  19388 

8  28.918 

9 

.025 

10 

1  80.275 

1  30.104 

1  89.934 

1  49.763 

1  59393 

8  09423 

8  19358 

2  29.082 

10 

387 

11 

1  20.439 

1  30.268 

1  40398 

1  49.987 

1  59.757 

2  09386 

2  19416 

2  29345 

11 

330 

IS 

1  20.608 

1  30.432 

1  40.261 

1  50391 

1  59.921 

2  09.750 

2  19380 

2  29.409 

13 

.033 

13 

1  20.766 

1  80.596 

1  40425 

1  50355 

2  00384 

2  09314 

8  19.744 

2  29373 

13 

.035 

14 

1  20.930 

1  30.76a 

1  40389 

1  50419 

2  00348 

8  10378 

8  19.907 

8  29.737 

14 

338 

15 

1  21.094 

1  30.923 

1  40.753 

1  50363 

2  00418 

8 

10348 

8  80371 

8  29.901 

15 

341 

16 

1  21.258 

1  31.087 

1  40317 

1  50.746 

8  00376 

8 

10405 

8  20335 

8  30365 

16 

344 

17 

1  21.422 

1  31.251 

1  41.081 

1  50310 

8  00.740 

2 

ia569 

8  80399 

8  30338 

17 

346 

18 

1  21.585 

1  81415 

1  41344 

1  51374 

8  00.904 

8 

ia733 

8  80363 

8  30393 

18 

349 

19 

1  21.749 

1  81.579 

1  41408 

1  51338 

8  01.067 

8 

10397 

8  80.787 

8  30356 

19 

352 

SO 

1  21.913 

1  31.743 

1  41378 

1  51408 

8  01331 

8 

11.061 

8  80.890 

8  80.780 

30 

355 

SI 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

8  01395 

8 

11325 

8  21354 

8  30384 

31 

357 

28 

1  28  241 

1  32.070 

1  41300 

1  51.789 

8  01.559 

8 

11388 

2  21318 

8  31348 

83 

360 

23 

1  28.404 

1  32.234 

1  48.064 

1  51393 

8  01.783 

8 

11352 

2  21382 

8  31311 

83 

363 

84 

1  88.568 

1  38.398 

1  48387 

1  58.057 

8  01387 

8 

11.716 

8  81346 

8  31375 

84 

366 

85 

1  28.732 

1  38.568 

1  48391 

1  59331 

8  02350 

8 

11.880 

8  81.709 

8  31339 

85 

368 

86 

1  22.896 

1  33.786 

1  48.555 

1  52385 

8  02314 

8 

12344 

8  81373 

8  31.703 

86 

371  R 

87 

1  23.060 

1  32.889 

1  48.719 

1  52348 

8  03378 

8 

12308 

8  83337 

8  31367 

87 

374  H 

88 

1  23  224 

1  33.053 

1  43383 

1  52.712 

8  03348 

8 

12371 

8  83301 

8  33331 

38 

376 

89 

1  23.387 

1  33.817 

1  43347 

1  52376 

8  02.706 

8 

12335 

8  83365 

8  38.194 

89 

379 

30 

1  23.551 

1  33.381 

1  43310 

1  53340 

8  03369 

8 

12399 

8  88389 

8  38358 

30 

388 

31 

1  23.715 

1  33.545 

1  43374 

1  53304 

8  03.033 

8 

12363 

8  83.693 

8  33333 

31 

385 

32 

1  23.879 

1  33.708 

1  43338 

1  53368 

8  03.197 

8 

13327 

8  33356 

8  33.686 

33 

387 

N  ^ 

1  24.043 

1  33.872 

1  43.703 

1  53331 

8  03361 

8 

13.191 

8  83.080 

8  32350 

33 

390 

84 

1  24.207 

1  34.036 

1  43366 

1  53.695 

8  03385 

8 

13354 

8  88.184 

8  33313 

34 

393 

35 

1  84.370 

1  34.200 

1  44.039 

1  53359 

8  03.689 

8 

13318 

8  23348 

8  83.177 

35 

396 

36 

1  24J»34 

1  34.364 

1  44.193 

1  54.023 

8  a^858 

8 

13382 

2  23312 

8  33341 

36 

398 

37 

1  24.698 

1  34.528 

1  44357 

1  54.187 

8  04316 

8 

13.846 

8  83375 

8  33305 

37 

.101 

38 

1  24.862 

1  34.691 

1  44391 

1  54351 

8  04.180 

8 

14310 

8  83.839 

8  33.669 

38 

.104 

39 

1  25.036 

1  34.855 

1  44.685 

1  54314 

8  04344 

8 

14.173 

8  94303 

8  33383 

39 

J06 

40 

1  25.190 

1  35.019 

1  44349 

1  54378 

8  04308 

8 

14337 

8  84.167 

8  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45318 

1  54342 

8  04378 

8 

14301 

8  84331 

8  64.160 

41 

.118 

42 

1  25J&17 

1  35.347 

1  45.176 

1  55306 

8  04335 

8 

14.665 

8  84495 

8  34334 

43 

.115 

43 

1  25.681 

1  35.511 

1  45340 

1  55.170 

8  043.>9 

8 

14.829 

8  84.658 

8  34488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45304 

1  55333 

8  05.163 

8 

14393 

8  24388 

8  34.65i 

44 

.180 

45 

I  86.009 

1  35338 

1  45368 

1  55497 

8  05337 

8 

15.156 

8  84386 

8  34316 

45 

.183 

46 

1  86.173 

1  36.002 

1  45.833 

1  55.661 

8  05491 

8 

15320 

8  85.150 

8  34379 

46 

.186 

47 

1  86.336 

1  36.166 

1  45.995 

1  55.885 

8  05  655 

8 

15484 

8  85314 

8  35.143 

47 

.188 

48 

1  86.500 

1  36330 

1  46.159 

1  55389 

8  05318 

8 

15.048 

8  85477 

8  35307 

48 

.131 

49 

1  86.664 

1  36493 

1  46383 

1  56.153 

8  05.988 

8 

15312 

8  85.641 

8  35471 

49 

.134 

90 

1  86328 

1  36.657 

1  46487 

1  56316 

8  06.146 

8 

15376 

8  85305 

8  35.635 

50 

.137 

51 

1  86.99^ 

1  36.821 

1  46.651 

1  56480 

8  06310 

8 

16.139 

8  85369 

8  35.798 

51 

.139 

58 

1  97.155 

1  36.985 

1  46315 

1  56.644 

8  06474 

8 

16303 

8  86.133 

8  35363 

53 

.148 

58 

1  87.319 

1  37.149 

1  46378 

1  56308 

8  06.637 

8 

16.467 

8  86.397 

8  36.186 

53 

.145 

54 

1  87483 

1  37318 

1  47.148 

1  56.978 

8  06301 

8 

16.631 

8  86460 

8  36.390 

54 

.147 

55 

1  97.647 

1  37476 

1  47306 

1  57.136 

8  06365 

8 

16.795 

8  86.634 

8  36454 

55 

.150 

56 

1  97  JU 

1  37340 

1  47470 

1  57  899 

8  07.189 

8 

16.959 

8  86.788 

8  36318 

56 

.153 

57 

1  87.975 

1  37304 

1  47.634 

1  57463 

8  07393 

8 

17.122 

8  36.952 

8  36.781 

57 

.156 

58 

1  88.138 

1  37.968 

1  47.797 

1  57.687 

8  07457 

8 

17386 

8  87.116 

8  36.945 

58 

.158 

M 

1  88.308 

1  88.138 

1  47.961 

1  57.791 

8  07.680 

8 

17450 

8  87380 

8  37.109 

59 
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TABLE  II.    SIDEREAL  INTO  MEAN  SOLAR  TIMB. 
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m.    •. 

2  47.102 

2  56.932 

3  06.762 

m.    •. 

3  16.591 

m,    •. 

3  26421 
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4 

2  37.928 
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3  07417 

3  17.246 

3  27.076 
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3  46.735 

4 

311 

6 
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2  47.922 

2  57.751 

8  07^1 

3  17410 

3  27.240 
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3  46399 

5 
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6 
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2  48.085 
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3  07.745 

3  17.574 
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3  37333 

3  47363 
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7 

2  38.420 

2  48.249 
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3  07.908 
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3  37397 

3  47327 

7 
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8 
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2  48.413 

2  58.243 

3  08X)72 
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3  27.731 

8  37.561 

3  47390 

8 
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9 

2  38.747 

2  48.577 

2  58406 

3  08.236 

3  18X)66 

3  27.895 

3  37.725 

3  47354 

9 

325 

10 

2  38.911 

2  48.741 

2  58.570 

3  08400 

3  18.229 

3  28.059 

3  37389 

3  47.718 

10 

327 

11 

2  39.075 

2  48.905 

2  58.734 

3  08.564 

3  18.393 

3  28.223 

8  38352 

3  47382 

11 

J030 

13 

2  39.239 

2  49.068 

2  58.898 

3  08.728 

3  18.557 

3  28.387 

3  88316 

3  48.046 

12 

333 

13 

2  39.403 

2  49.232 

2  59.062 

3  08.891 

3  18.721 

3  28.550 

3  38380 

3  48310 

13 

335 

14 

2  39.566 

2  49.396 

2  59.226 

3  09.055 

3  18.885 

3  28.714 

3  38344 

3  48373 

14 

338 

15 

2  39.730 

2  49.560 

2  59^89 

3  09.219 

3  19X>49 

3  28.878 

3  88.708 

3  48337 

15 

341 

16 

2  39.894 

2  49.724 

2  59.553 

3  09.383 

3  19.212 

3  29XM2 

8  38.871 

3  48.701 

16 

i>44 

17 

2  40.058 

2  49.888 

2  59.717 

3  09.547 

3  19;}76 

3  29.206 

3  39.035 

3  48.865 

17 

346 

18 

2  40.222 

2  bOJObl 

2  59.881 

3  09.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

349 

19 

2  40.386 

2  50.215 

3  00.045 

3  09.874 

3  19.704 

3  29.533 

3  39363 

3  49.193 

19 

352 

SO 

2  40.549 

2  50.379 

3  00.209 

3  10.038 

3  19.868 

3  29.697 

3  39327 

3  49356 

20 

355 

SI 

2  40.713 

2  50.543 

3  00.372 

3  10.202 

3  20.032 

8  29.861 

3  39.691 

3  49320 

21 

357 

S2 

2  40.877 

2  50.707 

3  00.536 

3  10.366 

3  20.195 

3  30X)25 

3  39.854 

3  49.684 

22 

360 

23 

2  41.041 

2  50.870 

3  00.700 

3  10.530 

3  20.359 

3  30.189 

3  40318 

3  49348 

23 

363  1 

S4 

2  41.205 

2  51.034 

3  00.864 

3  10.693 

3  20.523 

3  30353 

3  40.182 

3  50312 

24 

3G6  1 

S5 

2  41.369 

2  51.198 

3  01.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  5ai75 

25 

368 

H   s^ 

2  41.532 

2  51.362 

3  01.192 

3  11X)21 

3  20.851 

3  30.680 

3  40310 

3  50339 

26 

371 

27 

2  4V696 
2  41.860 

2  51.526 

3  01.355 

3  11.185 

3  21.014 

3  30344 

3  40.674 

3  50303 

27 

374 

28 

2  51.690 

3  01.519 

3  11349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

376 

29 

2  42.024 

2  51.853 

3  01.683 

3  11.513 

3  21.342 

3  31.172 

3  41301 

3  50331 

29 

379 

SO 

2  42.188 

2  52.017 

3  01.847 

3  11.676 

3  21.506 

3  31336 

3  41.165 

8  50995 

30 

382 

31 

2  42.352 

2  52.181 

3  02.011 

3  11.840 

3  21.670 

3  31.499 

3  41329 

3  51.158 

31 

385 

32 

2  42.515 

2  52.345 

3  02.174 

3  \2J004 

3  21.834 

3  31363 

3  41493 

3  51322 

32 

387 

0     ^3 

2  42.679 

2  52.509 

3  02.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

390 

1     34 

2  42.843 

2  52.673 

3  12^2 

3  12^2 

3  22.161 

3  31.991 

3  41320 

3  51.650 

34 

393 

35 

2  43.007 

2  52.a36 

3  02.666 

3  12496 

3  22.325 

3  32155 

3  41.984 

3  51314 

35 

396 

36 

2  43.171 

2  53.000 

3  02.830 

3  12.659 

8  22489 

3  32318 

3  42.148 

3  51378 

36 

398 

37 

2  43.334 

2  53.164 

3  02.994 

3  12.823 

3  22.653 

3  32482 

3  42312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

o  03:157 

3  12.987 

3  22.817 

3  32.646 

3  42476 

3  523U5 

38 

.104 

39 

2  43.662 

2  53492 

3  03.321 

3  13.151 

3  22.980 

3  32310 

3  42.639 

3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3  03.485 

3  13.315 

3  23.144 

3  32.974 

3  42303 

3  52.6.13 

40 

.109  t 

41 

2  43.990 

2  53.819 

3  03  649 

3  13478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3  03.813 

3  13.642 

3  23472 

3  33301 

3  43.13] 

3  52.961 

42 

.115 

43 

2^4.317 

2  54.147 

3  03.977 

3  13.«06 

3  23.636 

3  33465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3  04.140 

3  13.970 

3  23.800 

3  33.629 

3  43459 

3  53388 

44 

.120 

45 

2  44.645 

2  54.475 

3  04.304 

3  14.134 

3  23.963 

3  33  793 

3  43.622 

3  53.452 

45 

.123 

46 

2  44.809 

2  54.638 

3  04.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53316 

46 

.126 

47 

2  44.973 

2  54.802 

3  04.632 

3  14461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3  04.796 

3  14.625 

3  24455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3  04360 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3  05.123 

8  14.953 

3  24.782 

3  34.612 

3  U,4i2 

3  54.271 

50 

.137 

51 

2  45.62^ 

2  55.458 

3  05.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.792 

2  55  621 

3  05451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54399 

52 

.142 

53 

2  45.956 

2  55.785 

8  05.615 

3  15444 

3  25.274 

3  35.104 

3  44333 

3  54.763 

53 

J4S 

54 

2  46.120 

2  55.949 

3  05.779 

3  15.608 

3  25.438 

3  35.267 

8  45397 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3  05.942 

3  15.772 

3  25.602 

3  35431 

3  45361 

3  55390 

55 

.150 

56 

2  46.447 

2  56.277 

3  06.106 

8  15.936 

3  25.765 

3  35395 

3  45425 

3  55354 

56 

.153 

57 

2  46.611 

2  56441 

3  06.270 

3  16.100 

3  25.929 

3  35.759  3  45.588 

3  55418 

57 

.156 

1    58 

2  46.775 

2  56.604 

3  06434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55382 

58 

.158 

UL 

9  46^39 

fi  An;768 

a  00.598 

8  16427 

3  96.257 

a  36.086 

'                 1 

8  45316 

8  55.7J6 

59 

ati 

10 
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TABLE  If.    MEAK  SOLAE  INTO 


TBIE 


Dllaaa 

»>• 

1^ 

2*^ 

S"^ 

4h. 

5^ 

e^ 

71. 

Por       1 
SMoiiik.    N 

0 

0  OOjOOO 

0*09.856 

O'  19.713 

01.    •. 

0  29.569 

0  39426 

m.    : 
0  49.282 

0  59.139 

708.^95 

H 

•. 

-   a 

1 

0  00.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1  09160 

1 

0303  ) 

a 

0  00J329 

0  10185 

0  20.041 

0  89.898 

0  39.754 

0  49.611 

0  59467 

1  09324 

2 

^  305 

8 

0  00.493 

0  10J149 

0  20.206 

0  aoMi 

0  394»19 

0  49.775 

0  59.632 

1  09488 

3 

308 

4 

0  00.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1  09.652 

4 

311 

6 

0  00.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09317 

5 

314 

6 

0  00.986 

0  10.842 

0  20.699 

0  30.555 

0  40412 

0  50.268 

1  0ai24 

1  09.981 

6 

316 

7 

0  01.150 

0  11.006 

0  20  J63 

0  30.719 

0  40.576 

0  50.432 

1  00.289 

1  10.145 

7 

319 

8 

0  01.314 

0  11.171 

0  21i)27 

0  30.884 

0  40.740 

0  50.597 

1  00453 

1  10310 

8 

322 

9 

0  01.478 

0  114)35 

0  21.191 

0  31j048 

0  40JM4 

0  50.761 

1  Oa617 

1  10474 

9 

325 

10 

0  01.643 

0  11.499 

0  S1.356 

0  81.212 

0  41.069 

0  5a925 

1  Oa782 

1  ia638 

10 

J027 

11 

0  01.807 

0  11.663 

0  21J&20 

0  81.376 

0  41.283 

0  51U)89 

1  0a946 

1  10302 

11 

330 

12 

0  01.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1  01.110 

1  10967 

12 

333 

13 

0  02.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51418 

1  01.274 

1  11.131 

13 

386 

U 

0  02.300 

0  12.156 

0  22X)13 

0  31.869 

0  41.726 

0  5L582 

1  01439 

1  11395 

14 

338 

15 

0  02464 

0  12.321 

0  22.177 

0  3Si»4 

0  41.890 

0  51.746 

1  01.603 

1  11459 

15 

341 

16 

0  02.628 

0  12485 

0  22JM1 

0  32.198 

0  42.054 

0  51.91 1 

1  01.767 

1   11.624 

16 

344 

17 

U  U2.793 

0  12.649 

0  22.506 

0  32.362 

0  42J19 

0  52X>75 

1  01.932 

1  11.788 

17 

347 

18 

0  02.957 

0  12.813 

0  22.670 

0  32.526 

0  42483 

0  52.239 

1  0Z096 

1  11.952 

18 

349 

19 

0  (^.121 
0  03.285 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52404 

1  02^00 

1  12.117 

19 

352 

SO 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52l568 

1  0&424 

1  12.281 

20 

355 

SI 

0  03.450 

0  13.306 

0  23.163 

0  33.019 

0  42J76 

0  52L732 

1  02.589 

1  12445 

21 

357 

S3 

0  03.614 

0  13.471 

0  23.327 

0  3ai83 

0  43.040 

0  52.896 

1  02.753 

1  12.609 

22 

360 

S3 

0  03.778 

0  13.635 

0  23491 

0  33.348 

0  43.904 

0  5.1^)61 

1  02.917 

1  12.774 

23 

363 

S4 

0  03.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53L225 

1  oax)8i 

1  12.938 

24 

366 

S5 

0  04.107 

0  13.963 

0  23.820 

0  33.676 

0  43i(33 

0  5a389 

1  08L246 

1  13.102 

25 

368 

86 

0  04.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  5a554 

1  03410 

1  ia266 

26 

371 

S7 

0  <M.435 

0  14.292 

0  24.148 

0S4J0O5 

0  43.861 

0  531718 

1  03.574 

1  ia431 

27 

374 

S8 

0  04.600 

0  14.456 

0  24.313 

0  84.169 

0  44.026 

0  53L8S2 

1  03.739 

1  13395 

28 

377 

S9 

0  04.764 

0  14.620 

0  24477 

0  34.333 

0  44.190 

0  54046 

1  Oa903 

1  13.759 

29 

379 

80 

0  04.928 

0  14.785 

0  34.641 

0  84498 

0  44.354 

0  54.211 

1  04.067 

1  ia984 

80 

382 

31 

0  05.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1  04.231 

1  14.088 

31 

385 

82 

0  05  257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04.396 

1  14352 

32 

388 

33 

0  05.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

1  14416 

38 

390 

84 

0  05.585 

0  15.442 

0  25.298 

0  35.155 

0  45X>11 

0  54368 

1  04.724 

1  14381 

34 

398 

35 

0  05.750 

0  15.606 

0  25463 

0  35.319 

0  45.176 

0  55.032 

I  04.888 

1  14.745 

35 

396 

36 

0  05.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55l196 

1  05w053 

1  14.909 

36 

399 

37 

0  06.078 

0  15.935 

0  25.791 

0  35  648 

0  45.504 

0  55c361 

1  05w217 

1  1&073 

37 

JOl 

88 

0  06.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55l525 

1  05.381 

1  15338 

38 

.104 

89 

0  06.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  0&546 

1  15402 

89 

J07 

40 

0  06.571 

0  16427 

0  26.284 

0  36.140 

0  45.997 

0  65.853 

1  05.710 

1  15366 

40 

.110 

41 

0  06.735 

0  16.592 

0  26448 

0  36.305 

0  46.161 

0  56l018 

1  05.874 

1  15.731 

41 

ai2 

42 

0  06.900 

0  16.756 

0  26.612 

0  36469 

0  46.325 

0  56.182 

1  06.038 

1  15395 

42 

.115 

43 

0  07.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  66.346 

1  06.203 

1  15359 

43 

.118 

44 

0  07.228 

0  17.035 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1  06.367 

1  16323 

44 

.120 

45 

0  07.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1  06.531 

1  16388 

45 

.128 

46 

0  07.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  66.839 

1  06.695 

1  1&552 

46 

.126 

47 

0  07.721 

0  17.577 

0  27434 

0  37.290 

0  47.147 

0  57.003 

1  06.860 

1  1&716 

47 

.129 

48 

0  07.885 

0  17.742 

0  27A98 

0  37455 

0  47.31 1 

0  57.168 

1  07.024 

1  1&881 

48 

.131 

49 

0  08XH9 

0  17.906 

0  27.762 

0  37.619 

0  47475 

0  57.332 

1  07.188 

1  17345 

49 

.134 

§0 

0  08.214 

0  19J070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1  07.353 

1  17309 

50 

•137 

51 

0  08UI78 

0  ia234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1  07.517 

1  17373 

61 

.140 

62 

0  08342 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

1  17338 

52 

.142 

53 

0  08.707 

0  18..563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1  07.845 

1  17.702 

53 

.145 

5ft 

0  08.871 

0  18.727 

0  28.584 

0  38.440 

0  48J97 

0  58.153 

1  oaoio 

1  17366 

54 

.148 

55 

0  09.035 

0  18.892 

0  2^748 

0  38.605 

0  48461 

0  58.317 

1  08.174 

1  18.030 

55 

.151 

56 

0  09.199 

0  19.056 

0  2^912 

0  8^769 

0  48.625 

0  58482 

1  08.338 

1  18.195 

56 

.153 

67 

0  09.364 

0  19.220 

0  29.077 

0  3^933 

0  48.790 

0  68.646 

1  08.502 

1  18359 

57 

.156 

M 

0  094(28 

0  19.384 

0  29.241 

0  39X)97 

048.964 

0  58J10 

1  08.667 

I  18.523 

68 

159 

Ls 

0  09.692 

0  19.549 

0  29405 

0  39.SA9 

0  49.118 

0  58.976 

1  08381 

1  18388 

M 

MM 

67 
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TABLE  11.    MEAN  SOLAR  INTO  SIDSRBAL  TIME. 


Maui 
Solar. 


0 
1 
2 
3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

90 
21 
22 
23 
M 

25 
26 
27 
28 
29 

80 
81 
82 
33 
84 

85 
36 
87 
88 

39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

90 
51 
52 
53 
54 

55 
56 
57 
58 


8 


18J62 
19j016 
19.180 
19.345 
19.509 

19.673 
19.837 
20.002 
20.166 
20.330 

i0495 
20.659 
20J23 
20.987 
21.152 

21.816 
2M80 
21.644 
21J09 
214»73 

22.137 
22.302 
22466 
22.630 
22.794 

22.959 
23.123 
28.287 
23.451 
23.616 

23.760 
23.944 
24.109 
24.273 
24.437 

24.601 
24.766 
24.930 
25X)94 
25.259 

25.423 
25.587 
25.751 
25.916 
26.080 

26.244 
26.408 
26.573 
26.737 
26.901 

274)66 
27J30 
27.394 
27.558 
27.723 

27.887 
28051 
28.215 
28.880 
28.544 


10 


28.708 
28.873 
29JOS7 
29.201 
29.365 

29J(30 
29.694 
29.858 
30X)22 
3ai87 

30351 
30.515 
3a680 
30.844 
314)08 

31.172 
31.337 
31.501 
31.665 
81.829 

31.994 
82.158 
82.322 
82487 
32.651 

82.815 
82.979 
83J44 
83.306 
83472 

83.637 
83.801 
33.965 
34.129 
34.294 

34458 
84.622 
84.786 
34.951 
85.115 

85.279 
35444 
85.608 
35.772 
35.936 

86.101 
86.265 
86429 
86.593 
86.758 

86.922 
87.086 
37.251 
87415 
87.579 

87.743 
87.908 
884)72 
88.236 
88400 


1  38.565 
1  38.729 
1  38.893 
1  39.058 
1  39.222 

1  39.386 
1  39Ji50 
1  89.715 
1  39.879 
1  404)43 

1  40.207 
1  40.372 
1  40J(36 
1  4a700 
1  40.865 

1  414)29 
1  41.193 
1  41.357 
1  414(22 
1  41.686 

1  41.850 
1  424)15 
1  42.179 
1  42.343 
1  42.507 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


42.672 
42.836 
43.000 
43.164 
43.329 

43493 
43.657 
43.822 
43.986 
44.150 

44.314 

44479 
44.643 
44.807 
44.971 

45.136 
45.300 
45464 
45.629 
45.793 

45.957 
46.121 
46.286 
46450 
46.614 


11 


1  46.778 
1  46.943 
1  47.107 
1  47.271 
1  47436 

1  47.600 
1  47.764 
1  47.928 
1  484)93 
1  48J57 


48421 
48.585 
4^750 
48.914 
494)78 

49.243 
49407 
49.571 
49.735 
49.900 

50.064 
5a228 
50.393 
50.557 
50.721 

50.885 
V.050 
51.214 
51.378 
61JM2 

51.707 
61.871 
524)35 
52.200 
62.364 

524(28 
52.692 
52.857 
53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
544)07 

54.171 
54.335 
54499 
54.664 
54.828 

54.992 
55.156 
55.321 
55485 
55.649 

55.814 
55978 
56.142 
l»  56.306 
56471 

56.635 
56.799 
56.964 
57.128 
57.292 

57456 
57.621 
57.785 
57J49 
58.113 


12 


b. 


58.278 
58442 
58.606 
58.771 
58.935 

59.099 
59.263 
59428 
594(92 
59.756 


m 


1  59.920 

2  00.085 
2  00.249 
2  00413 
2  00.578 

2  00.742 
2  00.906 
2  014)70 
2  01.235 
2  01.399 

2  01.563 
2  01.727 
2  01.892 
2  02.056 
2  02.220 

2  02.385 
2  02.549 
2  02.713 
2  02.877 
2  03.042 

2  03.206 
2  03.370 
2  03.534 
2  03.699 
2  08.863 

2  044)27 
2  04.192 
2  04.356 
2  04.520 
2  04.684 

2  04.849 
2  05.013 
2  Qb.l77 
2  0$M2 
2  05.506 

2  05.670 
2  05.834 
2  05.999 
2  06.163 
2  06327 

2  06491 
2  06.656 
2  06.820 
2  06.984 
2  07.149 

2  07.313 
2  07477 
2  07.641 
2  07  J06 
2  07.970 
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2  08.134 
2  08.298 
2  08463 
2  08.627 
2  08.791 

2  08.956 
2  09.120 
2  09.284 
2  09.448 
2  09.613 

2  09.777 
2  09.941 
2  10.105 
2  10.270 
2  10434 

2  10i(98 

2  10.763 

2  10.927 

2  114)91 

2  11.255 

2  11.420 
2  114(84 
2  11  748 
2  11.912 
2  124)77 

2  12.241 

2  12.405 

2  12.570 

2  12.734 

2  12.898 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 


13.062 
18.227 
13.391 
13.555 
13.720 

13.884 
14.048 
14.212 
14.377 
14.541 

14.705 
14.869 
15.034 
15.198 


14 


2  15.362 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


15.527 
15.691 
15.855 
16.019 
16.184 

16.348 
16J(12 
16.676 
16.841 
17.005 

17.169 
17.334 
17498 
17.662 
I7J26 


2 
2 
2 
2 
2 


17.991 
18.155 

18.483 
18.648 


2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19469 

2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 

2  20455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21440 
2  21.605 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  2242n 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23412 
2  23.576 


23.740 
23.905 
24.069 
24.233 
24.397 


2  244(62 
2  24.726 
24.890 
254)54 


2 
2 


2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25  J76 
2  264)40 


2 
2 
2 
2 
2 


26.204 
26.369 
26.533 
26.697 
26.861 


15 


2  274)26 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


27.847 
284)11 
28.176 
28.340 
28.504 


2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


29490 
29.654 
29.818 
29.983 
30.147 

30.311 
30476 
30.640 
30.804 
30.968 


2  31.133 
2  31.297 
2  31.461 
2  81.625 
2  31.790 

2  31.954 
2  82.118 
2  32.283 
2  82.447 
2  82.611 

2  82.n5 
2  32.940 
2  33.104 
2  83.268 
2  33432 

2  33J597 
2  33.761 
2  33.925 
2  344)90 
2  34.254 

2  34418 
2  34.582 
2  34.747 
2  34.911 
2  354)75 

2  35i»9 
2  35404 
2  35.568 
2  85.732 
2  35.897 

2  364)61 
2  86.225 
2  36.389 
2  36.554 
2  36.718 

2  86.882 
2  374)47 
2  87.211 
2  87.375 
2  37.539 


For 


1 
2 
8 

4 

5 
6 
7 
8 

9 

10 
U 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 


23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
S8J 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 

49 

50 
51 
52 
53 
54 

55 
56 

57 


59 


04)03 
j0O5 
4)0S 
4)11 

4)14 
4)16 
j019 
4)22 
4)25 

4)27 
4)30 
4)33 
4)36 
4)38 

4)41 
4)44 
JH7 
i)49 
4)52 

1)55 
4)57 
4)60 
4)63 
JM% 

4)68 
J071 
J074 
4)77 
4)79 

4)82 
4)85 
4)88 

4)90 
4)93 

4)96 
4)99 
JOl 
J04 
J07 

.110 
.112 
.115 
.118 
J20 

J23 
.126 
.129 
.131 
J34 

.137 
J40 
142 
J45 
.148 

.151 
.158 
J5e 

.m 
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TABLE  il.    MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Mton 
Solar. 

16**^ 

17h. 

18»^ 

19»»^ 

20 '^ 

21*' 

22  »^ 

23'' 

For 

ft      ^ 

m.    a. 
2  87J04 

2' 47.560 

2  57417 

3  07^173 

8*  17.129 

3*26386 

3*36.842 

3*46399 

•. 

•. 

y       1 

2  87.868 

2  47.724 

2  57.581 

3  07437 

3  17.294 

3  27.150 

3  37j0O7 

3  46.863 

1 

0303 

0       S 

2  38j032 

2  47.889 

2  57.745 

3  07.602 

3  17458 

3  27.315 

3  37.171 

3  47.027 

2 

306 

H      ^ 

2  38.196 

2  ASJOM 

2  57.909 

3  07.766 

3  17.622 

3  27479 

3  37335 

3  47.192 

8 

308 

4 

2  38.361 

2  48.217 

2  58J074 

3  07i»0 

3  17.787 

3  27.643 

3  37300 

3  47356 

4 

311 

6 

2  38.525 

2  48.381 

2  58.238 

3  OSJOH 

3  17.951 

3  27.807 

3  37364 

3  47320 

5 

314 

6 

2  38.689 

2  48.546 

2  58402 

3  08.259 

3  18.115 

3  274»72 

3  37328 

3  47.685 

6 

316 

7 

2  88.854 

2  48.710 

2  58.566 

3  08423 

3  18.279 

3  28.136 

3  37.992 

3  47349 

7 

319 

8 

2  ^9018 

2  48.874 

2  58.731 

3  08.587 

3  18444 

3  28.300 

3  38.157 

3  48313 

8 

322 

9 

2  39.182 

2  49X»9 

2  5a895 

3  08.751 

3  18.608 

3  28464 

3  38321 

3  48.177 

9 

325 

10 

2  89.346 

2  49  J03 

2  59.059 

3  08.916 

3  18.772 

3  28.629 

3  38485 

3  48342 

10 

327 

11 

2  39.511 

2  49.367 

2  59.224 

3  09.080 

3  18.937 

3  28.793 

3  38.649 

3  48306 

11 

330 

12 

2  39.675 

2  49.531 

2  59.388 

3  09.244 

3  19.101 

3  28.957 

3  38314 

3  48370 

12 

333 

13 

2  39.839 

2  49.696 

2  59.552 

3  09409 

3  19.265 

3  29.122 

3  3a978 

3  48334 

r3 

336 

14 

2  40.003 

2  49.860 

2  59.716 

3  09.573 

3  19429 

3  29.286 

3  39.142 

3  48399 

14 

338 

15 

2  40.168 

2  50X)24 

2  59.881 

3  09.737 

3  19.594 

3  29450 

3  39307 

3  49.163 

15 

341 

16 

2  40.332 

2  50.188 

3  00.045 

3  09.901 

3  19.758 

3  29.614 

3  39471 

3  49327 

16 

344 

17 

2  40.496 

2  50353 

3  00.209 

3  10X)66 

3  19.922 

3  29.779 

3  39.635 

3  49492 

17 

347 

18 

2  40.661 

2  50.517 

3  00.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

8  49.656 

18 

349 

12 

2  40.825 

2  50.681 

3  00.538 

3  10.394 

3  20.251 

3  30.107 

3  39364 

3  49320 

19 

352 

20 

2  40.989 

2  50J46 

3  00.702 

3  10.559 

3  20415 

3  30271 

3  40128 

3  49.984 

20 

355 

21 

2  41.153 

2  51.010 

3  00.866 

3  10.723 

3  20.579 

3  30.436 

3  40392 

3  50.149 

21 

357 

22 

2  41.318 

2  51.174 

3  OlJOSl 

3  10.887 

3  20.744 

8  30600 

3  40456 

3  50313 

22 

360 

23 

2  4U82 

2  51.338 

3  01.195 

3  11X)51 

3  20.908 

3  30.764 

3  40.621 

3  50477 

23 

363 

24 

2  41.646 

2  51.503 

3  01.359 

3  11.216 

3  21X>72 

3  30.929 

3  40.785 

3  50642 

24 

366 

25 

2  41.810 

2  51.667 

3  01323 

3  11.380 

3  21.238 

3  S\J093 

3  40348 

3  50306 

26 

368 

26 

2  41.975 

2  51i»l 

3  01.688 

3  11.544 

3  21401 

3  31.257 

3  41.114 

3  50370 

26 

371 

27 

2  42.139 

2  51.995 

3  01.852 

3  11.708 

3  21.565 

3  31421 

3  41378 

3  51.134 

27 

374 

28 

2  42.303 

2  52.160 

3  02.016 

3  11.873 

3  21.729 

3  31.586 

3  41442 

3  51399 

28 

377 

29 

2  42468 

2  52.324 

3  02.181 

3  i^mi 

3  21.893 

3  31.750 

3  41306 

3  51463 

29 

379 

30 

2  42.632 

2  52488 

3  02.345 

3  12.201 

3  22i>58 

8  31.914 

3  41.771 

3  51.627 

30 

382 

31 

2  42.796 

2  52.653 

3  02.509 

3  12.366 

3  22.222 

3  32X)78 

3  41335 

3  51.791 

31 

385 

32 

2  42.960 

2  52.817 

3  02.673 

3  12.530 

3  22.386 

3  32.243 

3  42^99 

3  51.956 

32 

388 

33 

2  43.125 

2  52.981 

3  02.838 

3  12.694 

3  22.551 

3  32407 

8  42364 

3  52.120 

33 

390 

34 

2  43.289 

2  53.145 

3  03.002 

3  12.858 

3  22.715 

3  32.571 

3  42428 

3  62384 

34 

393 

35 

2  43453 

2  53U)I0 

3  03.166 

3  lixm 

3  22il79 

3  32.736 

3  42392 

3  52449 

35 

.096 

86 

2  43.617 

2  53474 

3  03w330 

8  13.187 

3  23X)43 

3  32.900 

3  42.756 

3  52313 

36 

399 

37 

2  43.782 

2  53.638 

3  03.495 

3  13.351 

3  23.208 

3  SSM4 

8  42321 

3  52.777 

87 

.101 

38 

2  43.946 

2  53.803 

3  03.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52341 

38 

.104 

39 

2  44.110 

2  53.967 

3  03.823 

3  13.680 

3  23.536 

3  33.393 

3  43349 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3  03.988 

3  13.844 

3  23.700 

3  33.557 

3  43413 

3  53370 

40 

.110 

41 

2  44439 

2  54.295 

3  04.152 

3  14j008 

3  23.865 

3  33.721 

3  43378 

8  53434 

41 

.112 

42 

2  44.603 

2  54460 

3  04.316 

3  14.173 

3  24.029 

3  33.886 

8  43.742 

3  53398 

42 

.115 

43 

2  44.767 

2  54.624 

3  04480 

3  14.337 

3  24.193 

3  34050 

3  43.906 

8  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3  04.645 

3  14.501 

3  24.358 

3  84.214 

3  44371 

3  53.927 

44 

.120 

45 

2  45i)96 

2  54.952 

3  04.809 

3  14.665 

3  24J»22 

3  34378 

3  44.235 

3  64391 

45 

.123 

46 

2  45.260 

2  55.117 

3  044»73 

3  14.830 

3  24.686 

3  UMS 

3  44399 

3  54356 

46 

.126 

47 

2  45425 

2  55.281 

3  05.137 

3  14.994 

3  24.850 

3  34.707 

3  44363 

3  64420 

47 

.129 

48 

2  45.589 

2  55445 

3  05.302 

3  15.158 

3  25X)15 

3«84.871 

3  44.728 

3  54384 

48 

.131 

49 

2  45.753 

2  55.610 

3  05466 

3  15.322 

3  25.179 

3  35X>35 

3  44392 

3  54.748 

49 

.134 

60 

2  46.917 

2  55.774 

3  05.630 

3  15487 

3  25.343 

3  35.200 

3  45356 

3  64313 

50 

J37 

51 

2  46.082 

2  55.938 

3  05.795 

3  15.651 

3  25.508 

3  35.364 

3  45320 

8  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3  05.959 

3  15.815 

3  25.672 

3  35.528 

3  45385 

3  55341 

52 

.142 

63 

2  46410 

2  56.267 

3  06.123 

3  15.980 

3  25.836 

3  35.693 

3  45349 

8  55405 

53 

.145 

64 

2  46.574 

2  56431 

3  06.287 

3  16.144 

3  26j000 

3  35.857 

3  45.713 

8  55370 

54 

.148 

65 

2  46.739 

2  56.595 

3  06452 

3  16.808 

3  26.165 

3  36X)21 

3  45378 

8  65.784 

65 

.151 

56 

2  46.903 

2  56.759 

3  06.616 

3  16472 

3  26.329 

3  36.185 

3  46342 

3  65398 

56 

.153 

67 

2  47J067 

2  56.924 

3  06.780 

3  16.637 

3  26493 

3  36.350 

3  46306 

3  56363 

57 

.156 

68 

2  47J32 

2  57j088 

3  06.944 

3  16.801 

3  26.657 

3  36.514 

3  46370 

3  66327 

68 

169 

69 

2  47.396 

2  67.252  3  07.109 

3  16.965 

3  26.822 

3  36.678 

346335 

3  66391 

^ 

^ 
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TABLE    III. 


TABLB  GIVINO,  FOR  SEVEN  POLAR  STARS,  THE  OORRECTIONB  OF  THE  AFPAS- 

ENT  PLACE  WHICH  DEPEND  ON  THE  ARGUMENT  2  <[  IN  NUTATION. 

1 
T 

o' 

«  UiB.  Ida. 

SlCephoL 

32Camelo|>. 

f  Un.  Min. 

9  Un.  Min. 

aUri.Mui. 

aOdtotif. 

\ 

ft. 
o 

R.A. 

Dee. 
+.03 

B.A. 

Dee. 

+.ft9 

E.A 

Dee. 

R.A. 

Dee. 
— .&) 

R.A. 

Dee. 

■ 

R.A. 

Dee. 
— ,08 

a.A.     Dkc 

1 

-.233 

+.021 

+.056 

-A2 

+.011 

—.006 

—.09 

—.150 

1 
+.013— .09 

90^ 

3 

S3B     .02 

.012 

.09 

.056 

.01 

.013 

.08 

—.001 

.09 

.133 

.08 

— .0I«     JOO 

92 

4 

i242     .02 

+.003 

X)9 

Mb 

—.01 

X)15 

.08 

+.006 

.09 

.115 

.06 

J04O\ 

,09 

94 

6 

je45  4-01 

— n005 

.09 

.055 

.00 

joie 

.08 

.010 

,09 

X)97 

.08 

.080 

.00 

96 

8 

JM     JOO 

.014 

.09 

U)54 

.00 

j018 

.08 

j016 

.09 

.078 

.0!) 

J 10 

,09 

98, 

1 

10 

— .«6     .00 

^-^xm 

+.09 

+.052 

+.01 

+X)19 

—.07 

+jfm 

—.08 

— X)59 

—.09 

—.130 

—.08 

100  • 

12 

J246— X)l 

.031 

.09 

.051 

.01 

.021 

.07 

.026 

.08 

.040 

.09 

.IQi 

.08 

1C2  1 

14 

ii44 

X)l 

.039 

.08 

.049 

.02 

.022 

.07 

.031 

.08 

—.020 

.09 

.196 

.08 

104  1 

16 

.241 

J02 

.048 

.08 

.047 

.03 

.023 

.06 

.036 

.08 

.000 

.09 

J2M 

.08 

ue\ 

18 

J237 

.02 

.056 

.08 

.045 

.03 

JOU 

.06 

.041 

.07 

+.019 

JOO 

asa 
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TABLE  OrVTKO  THE  CORRECTIONS  OF  THE  CONSTANTS  A  ATO>  B  WHICH 
DEPEND  ON  THE  ARGUMENT  «C,  IN  UNITS  OP  THE  FIFTH  DECIMAL 
FOR  A,  AND  OP  THE  FOURTH  FOR  B. 
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OCCULTAllONS,    1866. 


OCCULTATIONS  OP  STARS  AND   PLANETS   BY  THE   MOON.  VISIBLE  IN  THE 
TERRITORY  OP  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 
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7  14 
7  14 

7  17 

18  41 
18  31 
18  2 
18  16 

♦7  57 
•8  3 

8  12 
8  33 


18  57  18  57  19  4 

18  55  18  53>I8  54 

18  57  18  54  •IS  53 

19  3  18  58*18  57 


8  12 
8  5 
8  3 
8  3 


7  59 
7  66 
7  54 
756 


7  45 
7  44 
7  44 

7  48 


9 
16  14 
16  23 
16  33 


7  16 
7  11 
7  13 
7  16 

18  41 
18  3 
18  17 

18  9 


7  29 
7  29 
7  33 
7  39 


BMKR8I0N. 


Longltiids 


h    m 
1  30 


h  m 
21  25 
21  15 
21  4 
20  52 


14  46 
14  35 


h 


h  m 
21  26 
21  16 
21  5 
20  63 


h    m 
«  30 


h 
3 


14  53   14  43 


14  39 
14  31 


Star  2*  33"  h. 


19  48 
19  42 
19  30 


h  tu 
21  24 
21  15 
21  5 
20  53 

14  35 
14  33 
14  27 

Star 


10  27 
10  18 
to  13 

9  591 


10    8 


19  42  19  37 
19  40  19  37 
19  33  19  35 
19'^ 


10    3 

10    3 

9  57 

9  41 


9  32 

9  55 


10    18    to    6 


13  25 
13  1!) 
13  10 


9  44 
9  42 

9  38 
9  20 


9  27 
9  42 
9  53 


13  16   13    4 

13  111  13    0 
13    3    12  53 


12  54=  12  48 

15  20!  15  24 
|Starri5"ir. 


17  7 
17  14 
17  19 
17  23 


7  47 

8  9 
8  22 

19  39 
19  32 
19  1© 
19  16 

856 

8  58 
8^ 

8  53 

19  40 

19  54 

20  3 
20  12 

9  9 
9  10 
9  8 
9    2 


17    4 


12  40 

15  22 
15    5 


17    2 


17  lOl  17  7 
17  14!  17  11 
17  17.  17  12 


.  .  .1  7  32 

7  51,  7  54 

8  61  8    5 
8  17  8  14 


19  40  19  39 
19.34  19  33 
19  26'  19  25 
19  17  19  17 

8  53  8  52 

8  55,  8  52 

8  54  8  51 

8  47  8  38 

19  26  19  4 
19  42  19  34 

19  53; 

20  2 


19  46 


h  m 
21  21 
21  12 
21  3 
20  52 

14  29 

14  28 
14  23 
42"  H. 


19  34 

19  35 

19  35 

119  32 

987 
926 
9  17 


8  40 

9  16 
9  31 
9  41 

12  49 
12  47 
12  40 
12  29 

15  17 
15  2 


17  2 

17  6 

17  8 

17  9 

7  40 

7  54 

8  4 
8  13 

19  36 
19  31 
19  23 
19  14 

«6  51 
8  51 

848 


10  25 

♦19  40 

19  66  •PJ  50 


9  3  8  49 

9  5  8  57 

9  2  855 

8  57i  8  50 


846 

8  48 
846 
8  40 


AN6LB  FROM  TBRTEX. 


h  m 
130 


Loogltiide 
h     h  m 

a  «  30 


r 

115 
98 
80 
63 

359 
344 
326 


1 
345 
322 


123 

105 
86 
71 

2 
347 

329 


6 
353 
335 


146 

111 

83 

48 


154 
146 

159 
134 
114 

82 

81 


46 
36 
27 
16 


106 
80 
67 

136 

121 

1(!6 

93 

16 

4 

352 

335 

98 
85 
78 
73 

201 
174 
154 


100 
84 
69 
20 


r 

131 

113 

95 

76 

5 

350 
331 


h 
3 


10 
359 
346 
320 

55 
47 

28 


13S 

107 

93 

85 

4 

350 
332 


162  129 
142'  116 
128  109 


16 

5 

352 

338 

30 

20 

359 


128 
115 

97 
89 


164  167  163 
138  138  135 
115.  114  107 


86 

99 
51 


39 

30 

20 

9 


84 

109 
83 


89 
73 
61 

144 
12U 
112 

98 

13 

1 

348 

326 

102 

87 

78 


33 

24 

13 

3 

110 
79 
66 
66 

150 
134 
118 
104 

9 
357 
344 

309 

130 
91 
81 


78 

118 
93 


73.  74 


28 

18 

7 

357 

93 
73 
61 
61 

159 
141 
125 
110 

5 
353 
336 


100 
85 
77 


197  185  180 
170  166  150 


149  144 


127  127  121 


136 
111 


17  • 


OCCULTATiaNS,    18«6. 


OCCULTATIONS  OF  STARS 

AND 

TERRITORY  OF  THE 

UNITED  STATES  WEST  OF 

THE  ] 

MISSISSIPPI  RIVER.   1 

• 

DfMBRSION. 

KHIBRSION. 

ANOLB  FROM  VERTEX.  | 

Date. 

8tar*i  NlutM 
Magnitude. 

2 

38 
35 
40 
45 

h  m 
1  30 

Long 
h 

;ifeade 

h  m 
«  30 

h 
3 

h  m 
1  30 

Ixngltode 
h    h  m 

a   a  30 

h 
3 

h  m 
130 

2r6 
178 
154 

LoDgitoda     j 

h  1  h  m'   h  ' 
a  '0  30   3 

i    1 

211  214  201 
161  179,  171 
156  154  147 

131;  129  122 

1    1 

Feb. 
21 

B.  A.C.  1281 
7 

h  m 
10  8 
956 
9  48 
944 

h  m 
956 
9  43 
9  36 
9  33 

h  m 
940 
927 
922 
9  21 

h  IB 
9  20 
9  9 
9  6 
9  7 

h  m 

10  58 

11  2 
11  0 
10  55 

h  m 
10  44 
10  51 
10  51 
10  47 

h  m 
10  28 
10  3t 
10  40 
10  37 

n  m 
10  12 
10  23 
10  27 
10  26 

24 

X  Qeminor. 
3* 

30 
35 
40 
45 

16  31 
16  29 
16  28 
16  35 

16  30 
16  27 
16  24 
16  25 

16  28 
16  24 
16  20 
16  18 

16  25 
16  19 
16  14 
16  11 

»17  11 

*17  2 

»16  50 

16  37 

17  22 
17  13 
17  2 
16  47 

17  24 
17  16 
17  5 
16  53 

17  94 
17  17 
17  7 
16  55 

97 
79 
57 
33 

117 
99 

80 
56 

124 

}(!8 
89 
71 

132 

117 

98 
79 

96 

aCancri 
4 

30 
35 
40 
45 

12  34 
12  10 
11  56 

U  48 

13  1 
13  11 
13  11 
13  8 

180 
148 
124 
103 

.  .  .  ' 

12  2 
11  44 

11  36 

11  58 
11  33 
11  24 

•  •  •  • 

11  23 
11  14 

12  47 
12  54 
12  54 

12  8 
12  34 
12  39 

•  •  •  ■ 

12  14 
12  33 

140 
118 

99 

[  133 

107 

91 

'.  .  .  1 
98  ' 
84  1 

28 

Mar. 

1 

35Sext  pr. 

79Leonis 
6 

30 
35 
40 
45 

30 
35 
40 
45 

14  44 

•  •  •  • 

14  15 
14  26 

13  50 

13  55 

14  20 

•  •  •  • 

9  3 
9  4 
9  9 
9  17 

13  31 
13  34 

13  44 

14  3 

♦9  4 

♦9  5 

9  10 

9  17 

15  18 

•  a   •  •• 

15  17 
14  52 

15  9 

14  53 

14  90 

Star 

10  2 
10  6 
10  7 
10  6 

14  56 
14  44 

14  29 
2fv. 

10  0 
10  4 
10  5 
10  4 

36 

•  •  « 

49 

49 

21 

330 

40 

19 

356 

•  •  •  • 

9  6 
9  8 
9  12 
922 

•  •  •  • 

9  4 
9  5 
9  10 

9  18 

10  14 
10  16 
10  16 
10  13 

10  7 
10  10 
10  12 
10  10 

25 

13 

3 

349 

27 

15 

1 

351 

28 

16 

3 

349 

29  1 

17  ' 

3 

350  j 

22 

B.A.C.  1990 
6* 

30 
35 
40 
45 

14  16 
14  9 
14  3 
13  58 

14  18 
14  11 
14  4 
13  58 

14  21 
14  12 
14  4 
13  57 

14  23 
14  19 
14  3 
13  55 

•  •  •  • 

•  •  •  • 

»14  54 
14  47 

♦16  5 

♦15  2 

14  57 

14  50 

15  6 
15  3 
14  59 
14  52 

15  4 

15  3 

14  59 

'14  53 

•  •  • 

•  •  • 

123 
108 

164 
147 
132 
115 

174  187  ' 
157;  166 
141  146 
121!  131 

25 

• 

AiCancri 
6 

30 
35 
40 
45 

11  22 
11  5 
10  55 

10  48 

11  16 
10  54 
10  43 
10  36 

10  20 
10  45 
10  30 
10  23 

•  •  •  • 

10  37 

10  18 
10  10 

12  19 

12  20 
12  14 
12  8 

11  56 

12  2 
12  1 
11  56 

10  90 

11  41 
11  45 
11  44 

•  •  •  • 

11  12 
11  96 

11  98 

175 
148 
125 
107 

182  177  ...  i 
153  146  134  > 
128  122;  113  \ 
106  102  95 

28 

B.A.C.3836 
6 

30 
35 
40 
45 

12  5 
12  5 
J2  15 
12  24 

11  45 
11  45 

11  50 

12  6 

11  26 
11  26 
11  32 
11  44 

11  13 
11  12 
11  15 
11  20 

13  27 
13  12 
12  52 
12  24 

13  16 
13  4 
12  50 
12  21 

13  0 
12  52 
12  42 
12  25 

12  43 
12  38 
12  31 
12  20 

75 

46 

13 

331 

701  53  37  , 
45  83^  27  1 
19  17t  13 
335  369  355 

Apr. 
17 

Lai.  8610 
8 

30 
35 
40 
45 

10  58 
10  52 
10  47 
10  43 

11  1 
10  54 

10  48 
10  43 

11  4 

10  55 
10  48 
10  42 

11  6 
10  56 
10  47 
10  39 

•  •  •  • 
■  •  •  • 

•11  37 
»11  30 

♦11  44 

♦11  43 
11  39 
11  34 

11  44 
11  44 
11  41 
11  35 

11  41 
11  43 
11  41 
11  35 

•  •  • 

•  •  • 

136 
117 

172  188  199 
160  167,  175 
143  150  159 
125  130  139 

17 

Lai.  8613 
8 

30 
35 
40 
45 

10  58 
10  57 

10  57 

11  1 

10  59 
10  57 

10  56 

11  57 

10  59 
10  55 
10  53 
10  53 

10  58 
10  53 

10  49 
10  49 

•  •  •  • 

a   •   •   • 

•11  29 
U  14 

♦11  49 

♦11  43 

11  34 

11  24 

11  51 
11  46 
11  38| 
U  27 

11  53 
n  47 
11  40 
11  30 

•  •  • 
ft  »  • 

87 
57 

139 
118 

95 
77 

146 
126 

108 
85 

156 

134 

116 

93 

20 

68  Geminer. 

30 
35 

40 
45 

10  53 
10  42 
10  33 
10  25 

10  50 
10  37 
10  26 
10  17 

10  48 
10  31 
10  19 
10  9 

10  59 

10  25 

10  10 

9  59 

11  48 
11  44 

11  38 
U  30 

11  40 
11  38 
11  33 
11  26 

11  26 
11  29 
11  95 
11  90 

10  59 

11  18 
11  15 
11  9 

171 
161 
134 
190 

181 
161 
141 
124 

197 
171 
145 
130 

991 
178 
155 
135 

21 

B.A.C.  2872 

30 
35 
40 
45 

13  96 
13  22 
13  20 
13  20 

13  94 
13  19 
13  15 
13  12 

13  90 
13  14 
13  8 
13  5 

13  14 
13  7 
13  1 
12  56 

14  16 
14  8 
13  66 
13  41 

14  19 
14  10 
13  59 
13  45 

14  90 
14  12 
14  1 
13  48 

14  20 
14  11 

14  0 

13  48 

106 
91 
79 

50 

116 
88 
69 
61 

123 

108 

90 

79 

132 
115 

97 
79 

1 

M  Libra 
6 

30 
35 
40 
45 

17  8 
17  1 
16  55 
16  50 

17  4 

16  58 

16  52 

1  16  47 

16  57 
16  51 
16  46 
16  43 

16  48 
16  42 
16  38 
16  34 

•  »  .  « 
1 

♦18  10 
♦18  3 
♦17  54 
♦17  42 

18  7 
18  0 
17  49 
17  37 

18  4 
17  55 
17  44 
17  31 

•  •  • 

•  •  * 

•  •  • 
ft  •  a 

139  134 
194t  IIT 

149 
111 

***** 

Ui7 

87 

9^ 
81 

»3  : 
76  1 

'8 


OCCULTATIONS,    1866. 


OCCULTATIONS 

OF  STARS   AND 

PLANETS    BY  THE    MOON.  VISIBLE   IN  THE 

TEURITORY 

OF 

THE 

UNITED  STATES 

WEST  OF  THE  i 

MISSISSIPPI  RIVER. 

• 

IMMBR8I0N. 

KM^ftSlON. 

ANOLB  FROM  TBRTRX.  1 

Date. 

Starts  Name 

and 
Magnitude. 

1 

3^ 
35 
40 
45 

h    m 
1  30 

h   m 

LOD| 

h 
h   m 

[itiidB 

h    m 
«  30 

h    m 

h 
3 

h    m 
1  30 

LoQgitade 

h         h    m 
«         «  30 

h 
3 

h  m 
130 

Longitude 
h  '  h  m 

a   0  30 

h 
3 

Star  1 
30"8. 
157 

140 

1 

Maj 

28 

/  Ophiachi 

h    m 

h   m 

b    m 

h    m 

h    m 

Star 
I'a. 
185 
163 

Star 

30^8. 

171 

154 

0 

•     •     • 

190 
165 
147 

17  24 
16  57 
16  40 

17    8 
16  40 
16  28 

17     0 
16  26 
16  15 

16  40 
16  12 
16    1 

17  24 
17  34 
17  37 

17    8 
17  26 
17  28 

17    0 
17  14 
17  17 

16  40 

16  57 

17  4 

June 
4 

5 

d  Aqaarii 

B.  A.C.  8094 
6 

30 
35 
40 
45 

30 
35 
40 
45 

13  56 

14  1 
14    6 

14  10 

15  57 

16  6 
16  15 
16  22 

13  52 

13  59 

14  4 
♦14    9 

15  51 

15  59 

16  8 
16  15 

♦13  51 
♦13  57 
♦14    3 

•  «  •  . 
.  •  •  . 

.... 

46 
49 
33 
26 

76 
70 
65 
62 

47 

49 
34 

28 

71 

65 
60 
56 

48 
50 
36 

•  •     • 

•  •     • 

14  54 

15  0 
15    8 
15  16 

14  51 

14  56 

15  4 
15  13 

14  49 

14  54 

15  2 
15  11 

*14  49 
♦14  54 
♦15    1 
♦15  10 

15  46 

15  54 

16  3 
16  10 

15  43 
15  51 

15  59 

16  7 

67 
60 
56 
52 

65 

58 
54 
50 

7 

73  Pisciam 
6i 

30 
35 
40 
45 

16  20 
16  29 
16  39 
16  51 

16  19 
16  28 
16  3^ 
16  50 

16  19 
16  28 
16  38 
16  51 

♦16  20 

♦16  29 

♦16  40 

16  52 

17  21 
17  27 
17  32 
17  37 

17  16 
17  21 
17  26 
17  30 

17  12 
17  17 
17  21 
17  24 

17  10 
17  14 
17  18 
17  20 

44 

38 
32 
27 

36 
30 
24 

18 

31 
24 
18 

10 

27 

19 

13 

3 

18 

76Leonb 
6 

30 
35 
40 
45 

11    6 
10  55 
10  44 
10  35 

11    1 
10  49 
10  38 
10  29 

10  57 
10  42 
10  31 
10  21 

10  52 
10  38 
10  22 
10  11 

12    3 

11  58 
11  51 
11  42 

11  59 
11  53 
11  47 
11  39 

11  51 
13  47 
11  41 
11  33 

11  39 
n  37 
11  32 
11  25 

159 
140 
125 
112 

160 
144 
128 
114 

164 
145 
130 
116 

170 
152 
132 
117 

18 

79Leonit 
6 

30 
35 

40 
45 

•     •    •     • 

»J3  34 
•13  31 
n3  28 

•13  40 
13  35 
13  31 
13  28 

13  40 
13  34 
13  30 
13  27 

13  38 
13  32 
13  27 
13  23 

♦14  24 

14  26 
14  14 
14    2 

95 
79 
62 

98 
60 
65 

.... 

♦14  14 

•    •    •     • 

♦14    0 

14    1 

... 

61 

23 

o>  Libra 
6 

30 
35 
40 
45 

15  24 

15  20 
15  18 
15  18 

15  19 
15  16 
15  15 
15  17 

15  11 

15  10 
15  10 
15  16 

15    0 

14  59 

15  2 
15  17 

♦16  28 

♦16  19 

»16    7 

15  52 

16  25 
16  14 
16    2 
15  44 

16  20 
16    8 
15  54 
15  31 

16  12 
15  59 
15  43 
15  17 

132 

112 

91 

67 

123 

102 
82 
56 

116 
93 
73 
40 

105 
85 
62 
25 

25 

29  Ophiachi 
6 

30 
35 
40 
45 

16  26 
16  15 
16    8 
16    1 

16  16 
16    7 
15    0 
15  55 

16    2 
15  56 
15  49 
15  45 

15  48 
15  41 
15  38 
15  34 

17  20 
♦17  19 
♦17  15 
♦17    9 

17  19 
17  17 
17  12 
17    5 

17  16 
17  12 
17    6 
16  58 

17    9 
17    4 

16  58 
16  50 

189 
165 
149 
130 

177 
155 
139 
121 

166 
146 
128 
112 

154 
137 
118 
103 

JoIj 

8 

21 

t 

24 

LaL8852 

4  Libra 

BAG.  6287 
6 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

17  3f 
17  40 

17  50 

18  5 

14  52 
*14  47 
»14  43 

•  •  •  • 

»17    8 
»17    1 
»16  57 

17  32 
17  41 

17  53 

18  11 

14  50 

14  45 

14  42 

♦14  41 

17    4 

16  59 

17  35 
17  44 

17  58 

17  39 

17  49 

18  8 

18  29 
18  32 
18  35 
18  35 

18  24 
18  27 

18  29 
18  25 

18  21 
18  22 

18  21 

18  19 
18  19 

18    8 

26 

16 

7 

355 

17 

8 
359 
340 

10 
359 
345 

3 
351 
316 

14  46 
14  42 
14  40 
14  41 

16  59 
Id  fu 

14  39 
14  36 
14  37 
14  40 

16  52 

16  49 
16  48 
16  50 

♦15  51 

15  48 
15  37 
15  24 
15    5 

18    1 
17  56 

17  48 
17  36 

131 

111 

92 

66 

165 
145 
125 
102 

124 

102 
81 
54 

155 

134 

114 

92 

♦15  42 
♦15  31 

♦15  14 
♦18    3 

i  .  .  . 

♦17  59 
♦17  53 
♦17  42 

16  55    16  52 
«16  52    1A  .^1 

25 

^1  Sa^ttarii 

30 
35 
40 
45 

17    0 
16  40 
16  30 
16  22 

16  41 
16  20 
16  22 
16  16 

16  25 
16  17 
16  11 
16    7 

16    9 
16    2 
16    0 
15  57 

17  13 
17  27 
17  28 
17  27 

17  22 
17  27 
17  27 
17  24 

17  23 
17  25 
17  24 
17  20 

17  19 
17  20 
17  18 
17  13 

339 

199 
178 
159 

212 

189 
167 
148 

194 
175 
157 
139 

179 
159 
143 
127 

27 

9  Aqoarii 
6 

30 
35 
40 
45 

12  22 

12  28 
12  34 
12  41 

12    7 
12  13 
12  20 
12  29 

11  52 

12  1 
12    8 
12  19 

11  44 

11  50 

12  0 
12  10 

13  51 
13  55 
13  57 
13  57 

13  34    13  16 
13  38.  13  21 
13  40    13  25 
13  42   13  28 

13    4 
13    6 
13  11 
13  15 

116 

106 
96 
85 

95 

86 
78 
71 

77 

70 
64 

58 

68 
59 
53 

48 

68 


•  Below  the  horbon. 
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OCCULTATIONS,    1866. 


OCCULTATIONS  OF  STARS 

AND 

PLANETS    BY  THE    MOON,  VISIBLE  IN  THE     1 

TERRITORY  OF  THE 

UNITED  STATES  WEST   OF 

THE  MISSISSIPPI  RIVER.        1 

Aa_     «      %.v 

• 

niHSRSION. 

SMKRSION. 

ANGLB  FBOM  TEETEX.  1 

Star's  Name 

1 

"a 

\ 

Date. 

and 

.  Longitode 

Loogituda                    1 

Loogitada 

Magnitude. 

J 

k   m 

h 

h    m 

h 

h    m 

k 

k    m 

h 

b  m 

b 

b  m 

k 

1  30 

% 

930 

h    m 

8 

1  30 

% 

»30 

3 

L30 

a 

r 

9  30 

9§ 

3 

1 

3§ 

h    m 

h    m 

h    m 

h   m 

h    m 

b    m 

h    m 

c 

9f 

12  25 

1  12  11 

12    1 

11  54 

13  26 

13  14 

13    2 

12  51 

129 

112 

Jalj 

B.A.C.  7620 

35 

12  26 

12  15 

12    4 

11  58 

13  37 

13  24 

13  13 

13    3 

120 

105 

93 

84 

28 

6 

40 

12  30 

12  19 

12  10 

12    3 

13  45 

13  33 

13  22 

13  12 

114 

100 

8H 

ao  ! 

45 

12  36 

12  25 

12  17 

12  10 

13  52 

14  41 

13  30 

13  20 

1C6 

95 

84 

77 

1 

30 

15  25 

15  21 

15  20 

15  24 

16  33 

16  15 

15  58 

15  40 

42 

20 

350 

337  , 

Ang. 

DGPisdnm 

• 

35 
40 
45 

30 

15  41 

16  1 

a     #     a     a 

15  40 

16  33 
16  28 

16  12 

31 
14 

15 

.  .  .  1 

^    ^    %    % 

a     a     a     • 

^        0        %        * 

0       9*9 

1 

14  10 

10    9 

10  10 

14  12 

15    9 

15    2 

14  57 

14  54 

31 

21 

14 

6 

^\ 

BA.C.728 

35 

14  13 

14  12 

14  14 

14  16 

15  14 

15    5 

14  59 

14  54 

25 

12 

3 

356 

2 

H 

40 

14  32 

14  33 

14  35 

14  44 

15  17 

15    7 

14  59 

14  51 

17 

3 

351 

338 

m 

45 

14  48 

14  53 

15  18    ir>    2 

5 

341 

Star 

2 

I  Arietis 

30 
35 

a     a     a     • 

15  32 
15  22 

15  16 
15  15 

15  32 
15  55 

15  39 
15  56 

45-s, 

.114 

157 
100 

•     •     a      • 

i&34 

•  •     a     • 

•  a     a     • 

15  52 

•  a      • 

•  •      • 

130 

^ 

40 

15  43 

15  31 

15  23 

15  19 

16  12 

16  12 

16  10 

16    9 

134 

115 

1C3 

92 

m 

45 

15  43 

15  34 

15  28 

15  25 

16  29 

16  26 

16  23 

16  20 

123 

108 

C6 

87 

30 

15  11 

15  12 

15  15 

15  20 

16    6 

16    2 

15  59 

15  58 

20 

14 

7 

0 

M 

55Taiiri 

35 

15  20 

15  23 

15  27 

15  33 

16    9 

16    4 

16    0 

15  57 

11 

3,  355 

346 

4 

7 

40 

15  32 

15  35 

15  43 

15  52 

16  11 

16    4 

15  56 

15  52 

1 

351 

3S6Star   | 

45 

15  48 

16    0 

16    8 

16    0 

346 

Star 

•     •    • 

N. 

I'K. 

9        %        0        9 

•     a     •     • 

30 

16  39 

16  38 

16  40 

16  44 

17  53 

17  44 

17  37 

17  32 

45 

35 

25 

17 

4 

B.A.C.  1351 

35 

16  49 

16  48 

16  49 

16  52 

17  59 

17  49 

17  41 

17  34 

37 

26 

16 

7 

^ 

40 

17    2 

17    0 

16  59 

17    2 

18    3 

17  52 

17  43 

17  35 

30 

17 

6 

355 

m 

45 

17  14 

17  13 

17  14 

17  23 

18    5 

17  54 

17  43 

17  27 

21 

8 

354 

328  i 

23 

T*  Caprioor. 

30 
35 

Star 
20  «. 

a     a      •     a 

11  24 

a      •      •      a 

10  52 

•     a     a     • 

10  35 

10  23 

il  24 

i  I  21 

11  12 

il    0 

157 

143; 

128 

40 

11     3 

10  45 

10  32 

10  20 

11  50 

11  39 

11  28 

11  15 

162 

146 

130 

120  , 

45 

10  59 

10  44 

10  32 

10  23 

12    0 

11  49 

11  38 

11  26 

150 

135 

123 

113 

27 

44  Piscium 

30 
35 

19    1 

18  35 

a      •      •      • 

19    1 
19  29 

Star 

15''8. 

250 
203 

19  30 

19  11 

18  53 

19  30 

19  3.5 

19  34 

232 

2*18 

6 

40 

19    5 

18  56 

18  43 

18  29 

19  51 

19  47 

19  42 

19  26 

203 

m 

188 

179 

45 

18  56 

18  48 

18  38 

18  26 

19  54 

19  50 

19  45 

19  38 

178 

173 

165 

157 

28 

77  Pisd.  pr. 

30 
35 

10  17 
10  22 

«10  17 
10  22 

11  12 
11  21 

11   10 
11  19 

11  90 

♦11  10 

75 
67 

69 
63 

67 
61 

65t 
5£» 

•     •     •     • 

♦10  23 

•  •     •     a 

•  •     •     • 

11  lel^ii  18 

7 

40 

10  29 

10  29 

*10  30 

•     •     •      • 

11  30 

11  27 

11  26 

U  26 

63 

59 

56 

54  * 

45 

10  38 

10  38 

»10  39 

•     •     •     • 

11  38 

11  35 

11  33 

11  33 

61 

56 

52 

50 

r 

30 

•     a     •     • 

18    8 

17  35 

17  17 

•     a     a      • 

'l8    8 

18  13 

18    8 

Star 

45^. 

115 

93' 

31 

LaL7753 

35 

18    9 

17  48 

17  30 

17  17 

18  50 

18  41 

18  32 

18  22 

163 

131 

105 

65 

7* 

40 

18    1 

17  45 

17  32 

17  22 

*19    8 

18  55 

18  43 

18  32 

145 

118 

.97 

i     '» 

•a 

45 

18    1 

17  47 

17  37 

17  28 

19  15 

19    3 

18  51 

18  40 

129 

109 

89 

73 

Se^. 

B.A.C.  1930 

30 
35 

14  22 
14  23 

*14  22 
14  27 

15  13 
15  21 

15  14 
15  20 

15  15 
15  21 

♦15  17 
15  22 

59 
47 

51 
41 

44 

35 

40 
31 

♦14  29 

*  ^        0        ^ 

•  •      •      a 

^ 

40 

14  31 

14  32 

14  36 

♦14  39 

15  28 

15  26 

15  25 

15  26 

39 

32 

27 

S3 

45 

14  38 

14  40 

14  43 

♦14  47 

15  34 

15  31 

15  29 

15  29 

32 

28 

20 

15 

30 

13  36 

13  33 

13  33 

13  34 

14  37 

14  33 

14  30 

14  28 

48 

41 

33 

27 

29 

ISOTatari 

35 

13  41 

13  39 

13  39 

13  41 

14  45'  14  39 

14  35 

14  32 

40 

32 

25 

18 

6 

40 

13  48 

13  47 

13  48 

13  50 

14  50    14  44 

14  39 

14  35 

31 

23 

15 

9 

45 

13  58 

13  57 

13  58 

14    1 

14  55   14  48 

14  42 

14  37 

23 

14 

7 

359 

1 

Star 

1 
1 

30 

14  24 

13  56 

13  32 

13  11 

14  34    14  37 

14  31 

14  22 

0«8. 

218 

197 

173 

,  Oct. 

44  Pisciam 

35 

14    2 

13  44 

13  29 

13  11 

14  53    14  48 

14  40 

14  29 

203 

191 

1^ 

155 

21 

6 

40 

13  55 

13  42 

13  29 

13  15 

15    0    14  53 

14  44 

14  32 

180 

169 

155 

137 

451  13  53 

'  13  42 

13  31 

13  20 

15    li  14  54 

14  45 

14  33 

158 

146 

135 

,  119 

*  Below  tbe  borlson. 

20 


OCOULTATIONS,    1866. 


OCCULT ATIONS  OF  STARS   AND 

PLANETS   BY  THE    MOON,  VISIBLE  IN  THE     1 

TERRITORY  OF  THE 

• 

UNITED  STATES  WEST  OF 

THE  ] 

BdlSSISSIFPI  RIVER.       1 

i 

IMMBR8I0N. 

KMBR8I0N. 

ANGLB  FROM  TERTEX.  1 

Star^f  Name 

il 

Pate. 

and 

^ 

Ti 

Loogltoda 

Loogitiido 

Loogitade              | 

MagDituda. 

J 

h   m 

k 

h    m 

h 

h    as 

h 

h    m 

h 

h  m 

h 

h  m 

h 



0 

1  30 

h    m, 

% 

930 

3 

1  30 

« 

«  30 

3 

130 

r 

9  30 

16§ 

3 

16l 

h    m 

h    m 

h    m 

h    m 

h    m 

h    m 

h    m 

c 

30 

17  48 

17  44 

17  37 

17  29 

18  44 

18  43 

18  41 

18  36 

160 

162 

Oct. 

96  Pisciam 

35 

17  48 

17  43 

17  38 

17  30 

18  40 

18  39 

18  36 

18  32 

138 

141 

142 

141 

21^ 

6^ 

40 

17  49 

17  45 

17  40 

17  34 

18  31 

18  31 

18  28 

18  23 

112 

117 

116 

116 

» 

• 

45 

17  57 

17  53 

17  49 

17  45 

18  16 

18  15 

18  12 

18    6 

80 

83 

82 

79 

30 

14  34 

14  16 

14    0 

13  46 

15  49 

15  35 

15  21 

15    5 

182 

167 

144 

no 

23 

B.A.C.  728 

35 

14  34 

14  19 

14    6 

13  56 

15  51 

15  38 

15  23 

15    8 

159 

145 

121 

198 

^ 

40 

14  37 

14  24 

14  14 

14  15 

15  49 

15  36 

15  22 

15    5 

134 

120 

99 

73 

m 

45 

14  43 

14  33 

14  26 

14  21 

15  44 

15  31 

15  20 

14  59 

110 

96 
Star 

82 

50 

^  M 

B.A.C.987 

30 
35 

•  •  •  . 
8  36 

8  42 
8  33 

♦8  35 
*8  32 

•  •  •  • 

•  •  •  • 

«  .  •  . 
8  57 

8  42 

9  2 

♦8  50 
9    5 

30^8. 
107 

121 

100 

•     •     • 

96 

♦9    8 

Vl9 

94 

^ 

40 

8  36 

8  34 

♦8  35 

a      •      >      > 

9  12     9  14 

9  16 

9  18 

104 

C6 

91 

88 

m 

45 

8  39 

8  38 

8  39 

♦8  41 

9  24 

925 

9  26 

9  27 

97 

89 

85 

83 

30 

9  54 

9  54 

9  57 

♦10    0 

10  50 

10  47 

10  44 

10  43 

32 

25 

17 

11 

25 

Ramk.  1136 

35 

10    2 

10    2 

10    5 

♦10    9 

10  55    10  50 

10  47 

10  45 

23 

16 

9 

2 

6 

40 

10  12 

10  13 

10  17 

10  22 

10  59    10  53 

10  48 

10  44 

18 

7 

357 

348 

45 

10  23 

10  27 

10  32 

10  40 

11     1 

10  53 

10  44 

10  40 

7 

354 

337  Star    1 
II »     1 

30 

19  29 

19  19 

19    7 

18  54 

20  30 

20  27 

20  20 

20  10 

144 

150 

ire 

I.  a, 

160 

^ 

Lai.  8610 

35 

19  27 

19  18 

19    6 

18  53 

20  22 

20  19 

20  14 

20    6 

120 

127 

135 

138 

8 

40 

19  29 

19  19 

19    8 

18  56 

20  12 

20  10 

20    4 

19  57 

97 

106 

108 

111 

45 

19  44 

19  28 

19  15 

19    3 

19  44 

19  52 

19  48 

19  42 

Star 
Star 

0*8. 

72 

74 

78 

26 

111  Taari 

30 
35 

12  14 
12    6 

12    4 
12    3 

12  25 
12  45 

12  33 
12  46 

•     •     • 

103 

115 

90 

95 

79 

12  32 

12  U 

12  32i  12  43 

6 

40 

12  21 

12  13 

12    8 

12    5 

13    0 

12  59 

12  57 

12  56 

99 

66 

78 

70 

45 

12  22 

12  16 

12  12 

12  10 

13  15 

13  10 

13    7 

13    5 

87 

78 

70 

63 

30 

14  37 

14  32 

14  30 

14  30 

15  44    15  36 

15  31 

15  28 

35 

31 

27 

23 

29 

29Caiicri 

35 

14  40 

14  36 

14  34 

14  35 

15  48   15  41 

15  35 

15  31 

24 

20 

16 

12 

6 

40 

14  46 

14  43 

14  42 

14  43 

15  51i  15  43 

15  37 

15  32 

13 

9 

5 

0 

45 

14  56 

14  53 

14  53 

14  55 

15  51 

15  42 

15  36 

15  31 

1 

356 

351 
Star 

346 
r45' 

Nor, 

B.A.C.  1526 

30 
35 

12  48 
12  36 

•     •     a     * 

12  48 

13  11 

•  a     • 

•  •     • 

Star 

2^8. 

•     •     • 

133 

8. 

108 

•     •     •     • 

13  18 

•     *     ■     * 

13    0 

•     •     •     • 

13  is 

13    8 

22 

6 

40 

13  21 

13    2 

12  46 

12  33 

13  52 

13  43 

13  36 

13  28 

156 

132 

110 

94 

27 

B.A.C.  3398 

45 

30 
35 

13  11 

12  58 

12  46 

12  36 

14  10 

13  58 

13  49 

13  40 

137 

117 

100 

87 

•    •    •     • 

13    6 

•     •     •     • 

13    0 

•     •    •     • 

♦12  58 

•        •        •         • 

•    •    .     • 

13  20 

13  24 

13  28 

♦13  32 

99 

*  88 

'81 

75 

6 

40 

12  56 

12  54 

♦12  54 

•    •    »     • 

13  38 

13  38 

13  40 

♦13  42 

71 

66 

62     58   1 

45 

12  55 

*12  54 

♦12  55 

.    •    •    • 

13  49 

13  48 

13  48 

13  49 

54 

52 

49 

47 

1 

30 

12  54 

12  42 

12  29 

12  15 

14    3 

13  56 

13  45 

13  31 

156 

155 

150 

140 

Dec. 

B.A.C.  728 

35 

12  58 

12  48 

12  36 

12  26 

13  57 

13  49 

13  38 

13  23 

129 

126 

120 

109 

17 

6* 

40 
45 

13    5 
13  22 

12  57 

12  49 

12  44 

13  46 
13  22 

13  36 

13  24 

13    7 

%    ^    %     % 

103 
Star 

rao" 

97 

87 

70 

•     •     •     • 

•     *     •     • 

a     a     a     * 

N. 

1 
17 

1  Arietta 

30 
35 

14  36 
14  20 

14  36 
14  51 

Star 
218 

2' 8. 

221 

•       4       •        • 

14  12 

•     a     #     • 

14    2 

•     a     •     • 

13  48 

14  44 

14  36 

•     a    •     • 

14  28 

222 

Vn 

^ 

40 

14    5 

13  57 

13  48 

13  35 

14  56 

14  52 

14  45 

14  37 

189 

190 

189 

187 

m 

45 

13  57 

13  50 

13  41 

13  31 

14  56 

14  52 

14  46 

14  40 

164 

166 

164 

162 

30 

8  31 

822 

8  17 

8  14 

936 

9  27 

9  19 

9  13 

70 

57 

46 

37 

1    19 

1 

Ramk.  1136 

35 

8  35 

8  28 

8  24 

822 

9  44 

9  34 

9  25 

9  18 

65 

51 

40 

30 

6 

40 

8  42 

8  37 

8  33 

8  32 

9  61 

9  40 

9  31 

9  23 

60 

45 

33 

22 

45 

8  51 

8  47 

8  44 

8  43 

9  55 

9  45 

935 

9  26 

51 

38 

26 

15 

1 

30 

10    9 

9  57 

9  48 

9  42 

11  29 

11  13 

10  58 

10  45 

89 

55 

35 

21 

18 

55  Taari 

35 

10  15 

10    4 

9  57 

9  55 

11  3l'  11  16 

11     1 

10  45 

78 

50 

29 

10 

7 

40 

10  24 

!  10  16 

10  11 

10    9 

11  30|  U  15 

10  59 

10  42 

63 

40 

18 

356 

45 

10  37 

<  10  32 

10  33 

10  36 

11  26   11  10 

10  49 

10  36 

45     22 

3531  In    1 

*  Btlow  the  horiaoa. 
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OCOULTATIONS,    1866. 


OCCULT ATIONS  OF  STARS   AND   PLANETS    BY  THE    MOON,  VISIBLE   IN  THE 
TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER 


Date. 


Dec. 
19 


19 


20 


21 


Starts  Name 

'   and 
Magnitade. 


63Tauri 
6 


B.A.C.  1351 


6J 


115  Taori 
5* 


26  Oeminor. 


5* 


•a 


o 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 

40 
45 


IMMERSION. 


BMER8I0N. 


LoDg^tade 


h    m 
1  30 


h  m 
12  16 
12  22 
12  34 
12  52 

12  15 
12  14 
12  16 
12  24 

11  44 
11  44 
11  4!) 
11  57 

17  2.0 
17  19 
17  12 
17    6 


h 


h  m 
12  0 
12  7 
12  21 


11  57 

11  5d 

12  3 
12  13 

11  29 

11  31 

11  37 

11  47 

17  23 
17  11 
17    3 

16  58 


h    m 
«  30 


h    ni 
11  45 

11  55 

12  13 


11  40 
11  44 

11  51 

12  3 

11  15 
11  20 
11  28 
11  39 

17  16 
17  2 
16  54 
16  47 


h 
3 


Longitude 


h    m 
1  30 


h    m 
11  33 

11  46 

12  14 


11  26 


h  m 
13  36 
13  30 
13  19 

12  52 

13  33 


11  321  13  34 


11  41 
11  55 

11  5 
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